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THE NORELCO REFLEX ACTION RAZOR. 


IF IT SHAVES LIKE A BLADE, 


WE’LL GIVE YOU YOUR MONEY BACK. 


The new Norelco Reflex Action Razor is clinically proven 
to shave with less irritation than a blade. 
Its Reflex Action follows the curves and contours of your face, 
so you get a great-looking shave every time. 
We'll even let you try it risk-free for 21 days. 


Just to prove we're not speaking with a forked tongue. 


- ANYTHING CLOSER COULD ВЕ ТОО CLOSE FOR COMFORT. 


(Norelco 
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Тһе 1997 LeSabre. 
The family's safely home... 


Out there, you rely on things like the safety 
of LeSabre's dual air bags. You rely on the 
performance of its anti-lock brakes. And your family 
relies on you. For more reasons why you and your 


family can rely on LeSabre, visit our Web site at 
http://www.buick.com or call 1-800-4A-BUICK. 
Peace of mind 
LeSabre o by Buick 


ЕМ! ©1996 GM Corp. All rights reserved. LeSabre is a registered trademark of GM Corp. Buckle up, America! 
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happening and what's not as carmakers face the mil- 
lennium. Electric vehicles are at the leading edge. 
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drinking water for granted. Here's why you should get 
it tested and how. 


70 Geta Grip When Jack Frost is at his worst, you 
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` At Last, Company 


Hints of life on Mars 


BY ANDREW CHAIKIN 


REMEMBER WEDNESDAY, August 7, 1996. Remem- 
ber where you were and what you were doing when scien- 


_ tists announced to the world that they had found signs of 


fossilized life inside a potato-size rock from Mars. The an- 
nouncement was no quick-and-dirty speculation designed 


to grab headlines; it was the fruit of more than two years 


of painstaking detective work using state-of-the-art 


techniques. The scientists, led by 
geochemist David McKay of NASA's 
Johnson Space Center, have a repu- 
tation for meticulous work and con- 
servative thinking. Even the skeptics 
had to admit that this time, it might 
not be a false alarm. 

Twenty years ago, the Viking lan- 
ders' failure to find martian mi- 
crobes all but closed the door on 
speculation about life on Mars. 


More recently, scientists have given 
increasing consideration to the idea 
that life may have flourished on 
Mars long ago, when conditions 
were much less hostile. The latest 
discovery may support that theory. 
То be sure, the findings are based 
on a host of unconfirmed conclu- 
sions, as the scientists themselves 
point out. No one can be completely 
sure that the rock, a 4.5-billion-year- 


This 4.5-billion-year-old meteorite 
_ (Inset), believed to have come 
wt У from Mars, may contain 
evidence that primitive 
» life forms once 
existed on the 
red planet. 


old meteorite discovered on an 
Antarctic ice field in 1984, came from 
the red planet. But like 11 other mete- 
orites identified by scientists since 
1982, this one—officially designated 
ALH 84001—contains telltale chemi- 
cal signatures consistent with a mart- 
ian origin. Studies over the last decade 
have convinced many planetary scien- 
tists that these dozen rocks were 
blasted off the martian surface by me- 
teorite impacts; then, over a period of 
millions of years, they found their way 
through space to Earth. 

Even within this small group of 
martian meteorites, ALH 84001 is 
special. Within cavities inside the 
rock are tiny orange-brown globules 
of calcium carbonate, rare in mete- 
orites but similar to terrestrial lime- 
stones. Forming limestones requires 
liquid water, and there is none of 
that on Mars today. But planetary 


Even the skeptics had to 
admit that this time, it 


might not be a false alarm. 


scientists have long suspected that 

the planet was once far warmer and 

wetter. The best evidence comes 
from images sent back by orbiting 
spacecraft showing ancient, dry river 
valleys estimated to have formed 
more than three billion years ago. 

McKay’s group believes the globules 

inside ALH 84001 were created dur- 

ing this ancient, watery epoch. 

In the regions surrounding each 
globule are specks of iron- and sul- 
fur-bearing compounds (including 
magnetite and pyrite) whose shapes, 
structures, and compositions are 
like those of terrestrial grains pro- 
duced by biologic activity. Near the 
carbonate globules, the scientists 
have detected organic com- 
pounds—in particular, 

a class of molecules called 
polycyclic aromatic hydro- 
carbons, or PAHs. On 
Earth, PAHs can form in 


the smoke from a candle flame or 
from a steak cooking on a charcoal 
grill, but the PAHs inside ALH 
84001 most resemble compounds 
produced by the decay of simple 
organic matter. 

These findings alone would have 
been remarkable. But the most stun- 
ning and controversial features are 
strange, tiny structures revealed in 
photographs made with an electron 
microscope. Some are pancake- 
shaped, others are tubelike and ap- 
pear to be segmented; the largest is 
only one-hundredth the diameter of 
a human hair. They could be noth- 
ing more than mud cracks, but their 
sizes and shapes resemble those of 
terrestrial microbes. McKay's team 
believes they are the fossilized re- 
mains of ancient, single-celled mart- 
ian organisms. 

In isolation, any of the findings 
described above could be explained 
by processes having nothing to do 
with life, McKay notes. But the fact 
that they appear together, very close 
to one another, leads 
the team to conclude 
that they have discov- 
ered evidence that 
Mars was once alive. 
No evidence exists for 
any higher forms of 
life, but no one is 
complaining: Mi- 
crobes will do. 

The scientists are 
a long way from es- 
tablishing proof, 
however. UCLA pa- 
leobiologist William 
Schopf has pointed 
out that more de- 
tailed studies are 
needed, to identify more of the 
strange microbelike structures and 
look for telltale features such as evi- 
dence of cell walls and signs of cell 
division. Ultimately, though, scien- 
tists will need to study samples 
brought back from Mars by space- 
craft. NASA’s new series of Mars 
explorations begins later this year 


BULLETIN] -—~—— 


with the launches of the Mars 
Global Surveyor orbiter and the 
Pathfinder lander and microrover; a 
sample-return mission could hap- 
pen as early as 2005. 

For now, the news of August 7 
stands as the best piece of evidence 
so far for life beyond Earth. The 
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Top: Orange-brown globules of calcium carbonate are similar 

to terrestrial limestones, which require liquid water to form. 
Bottom: Scientists led by NASA's David McKay believe these struc- 
tures are the fossilized remains of ancient, single-celled martian organ- 
isms. The largest is one-hundredth the diameter of a human hair. 


skepticism of many scientists is 
only natural, given the enormity of 
what is at stake: Earth's uniqueness 
as a home for living things. If there 
were once microbes on Mars, then 
life may also have arisen on any 
number of worlds within and be- 
yond our solar system. There could 
be alot of company out there. <> 
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Wake up in 2396, cured of what killed you. Enter the controversial world of cryonics, where corpses are 
» frozen іп the hope that future medical breakthroughs will cure today's fatal diseases. And that future 
technology, like microscopic nanorobots, will be able to repair the cellular damage of the freezing 
process. Witness an actual suspension and decide for yourself. But get in line — there's already a waiting list! 


& World Premiere Sunday, October 20, 9pm t/j 


Special Encore Presentation Wednesday, November 6, 10pm 21/01 


EXPLORE YOUR WORLD" 


Discovery 


* CHANNEL 
MEE S ` 


bttp://wwu.discovery.com 


Champion SLR 


NIKON'S F5 professional 35mm camera has ar- 
rived, and it was worth waiting for. Among its 
innovations are an autofocus system that lets 
photographers shoot up to eight frames per 
second with focus tracking—60 percent faster 
than current 35mm cameras; the 3D Color 
Matrix Meter that for the first time incorpo- 
rates color information into the exposure; the 
first adjustable center-weighted meter for 
choosing the size of the center circle sensing 
area—either 8mm, 15mm, or 20mm; and a 
shutter that automatically adjusts shutter 
speeds. Price is not yet set. 


crub-a-Dub 


RUBBER DUCKY, move out of 
the way. Black & Decker's new 
Scumbuster cordless scrubber 
can scrub your tub for as long 
as 25 minutes with a single 
rechargeable VersaPak battery. 
Attachments include a scour- 
ing pad, a scrub brush, and a 
detail brush. Price: about $60. 
Black & Decker, 6 Armstrong 
Rd., Shelton CT 06484. 


Sporty Concept 


GLASS, CLEAR PLASTIC, and sheet metal flow together for a dy- 
namic sports sedan concept called the Bertone Slalom, 
based on the General Motors Opel Calibra 4x4 
coupe. The cargo area extends from 40 inches to 
63 inches when you slide the back seat for- 
ward on guide rails. The Slalom is 
powered by a turbocharged 2-liter 
16-valve engine developing 204 
hp. Carrozzeria Bertone S.p.A., 
Corso Canonico Allamano 40/46, 
10095 Grugliasco, Torino, Italy. 
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The CD of Notre Dame 


DISNEY'S ANIMATED film has in- 
spired a CD-ROM, Disney's Ani- 
mated Storybook, The Hunchback 
of Notre Dame. Available this 
month for Windows PCs and Macs, 
the disc features interactive games 
and a 360-degree panoramic scene 
so kids can explore medieval Paris 
and the Festival of Fools. Price: 
$35. Disney Interactive, 500 5. 
Buena Vista St., Burbank CA 91521. 


Line of Light 


THE LIGHTLINE 360 is a portable 
lighted rope for use by firefight 


utility personnel, and search-and- 
The waterproof rope 
contains thousands of tiny incan- 
descent bulbs embedded in a plastic 


that's resistant to heat up to 450°F. » 
The rope comes. vw ре — 


rescue workers. 


New Look 


IF YOU THINK YOU know the look 
of the Bose bookshelf speaker line, 
look again. The 301 model has been 

retooled (cover removed to show, 
above), although some aspects remain 
unchanged: The off-angled tweeter 
still delivers the distinctive Bose spa- 
tial-separation sound. Price: about 
$370 per pair. Bose Corp., The Moun- 
tain, Framingham MA 01701-9168. 


will the next generation of consumers 
use? Black & Decker enlisted industrial 
design students at the University of Wiscon- 
sin-Stout to hypothesize some answers. Many of 
the students created prototype drills that better conform to 
a user's hands and are lighter in weight than today's models. 
One (shown) features a movable hand grip, so that it can be used 
both as a screwdriver and a pistol-grip drill. 


Portable Airship 


Envisioning Drills 


THE U.S. ARMY has used an unmanned airship 
called SASS LITE (Small Airship Surveillance 
System, Low Intensity Target Exploitation) 
since 1989 for border patrols and other mis- 
sions. Now a SASS LITE-class airship outfitted 
with a TV camera instead of a military pay- 
load will fly commercially, says Bosch Aero- 
space of Huntsville, Alabama. Unlike manned 
blimps, SASS LITE airships are portable: One 
of the 90-foot-long crafts could cover an 
event and then be shipped to do another. 


WHAT SORT OF woodworking tools 


Sound Moves 


A LAPTOP COMPUTER that sounds good? The Compaq Presario 1000's 
stereo sound makes using the laptop's built-in CD-ROM player a pleasure, 
and full-motion video is im- 
pressive on the 11.3-inch 
display. This laptop also has 
a 33.6Kbps modem as well 
as videophone capability. At 
the top end, 16MB of mem- 
ory and a high-capacity 
1.26GB hard drive are 
available. Prices range 
from $2,500 to $4,000. 
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WHAT'S NEM) 


World Bike 


A WINNER IN the Global Design Challenge, this bike, designed by 
two French students, has only four principal parts. It would cost 
about $100 to make, and it fits 95 percent of the population. Its 
automatic transmission is radically simple: Composite spirals that 
anchor a rubber belt compress and expand to match the pressure 
applied to the pedal, increasing or decreasing the power per 
cycle. While contest sponsor Owens Corning will not be manufac- 
turing any of the winners, it's likely that someone will. 


Showerhead, 


Р E N Clean Thyself 


"EE THE AKTIVA CARESSE from Hans- 
Turbine — grohe is a hand-shower that 
cleans itself as you shower with 
it. Water drives the gears of its 
turbine, the gears push pins, and 
the pins clean the nozzle chan- 
nels. Available in chrome, pol- 
ished brass, and other finishes. 


Drive gears 


Cleaning plates 


енени меросе 


pria Spry ring Prices range from $130 to $210. 
T Hansgrohe, 1465 Ventura Dr., 
‘uheh ferde 
Я  — Б Cumming GA 30130. 
ЖТС сес сос TET аа | 
een E| ^ Umm ЕЙ 
DVD Dialing 


THE DVD-ROM ERA officially begins with 
PhoneDisc PowerFinder USA Опе, a na- 
tional telephone directory on a disc. 
PhoneDisc is the first title produced for 
the new DVD-ROM format—essentially 
it's a high-capacity CD-ROM. The 
PhoneDisc DVD stores 122 million list- 
ings (3.7GB of data) on one disc; the 
CD-ROM version ($TK), requires six to 


store the same information. The release 

of PhoneDisc's DVD edition awaits the 3 

availability of DVD-ROM drives. [see 

Electronic Newsfront]. Digital Directory е 

Assistance, 6931 Arlington Rd., Ste. Я ҚЫ; 

405, Bethesda MD 20814. À f 
— 


Computer for Gamers 


FOR SERIOUS PC GAMERS LOOKING for fast action, the Compaq Presario 8000 series offers 
6MB of RAM for graphics alone. The total memory ranges up to 32MB and the hard drive is 
a whopping 3.8GB. Other speedy features: Intel processors blaze away at up to 200MHz, a 
DSVD modem sends voice and data simultaneously, the 8X CD-ROM drive offers fast access, 
and a 12-function programmable game pad speeds play. A JBL audio system 


14 offers high-fidelity sound. Prices range from $2,500 to $3,200. 10 ЕН 96 
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When was the last time you listened to 
a ballgame on the radio? Not just for 
an inning or two, but from the first 
pitch to the last out? Well, with the 
Bose* Wave" radio, you'll tune in a lot 
more often — to hear every crack of 
the bat and every fan's cheer. 


acoustic waveguide speaker technology. 
Just as a flute strengthens a breath of air 
to fill an entire concert hall, the wave- 
guide produces big, room-filling sound 
from a small enclosure. It’s no wonder 
Popular Science honored the Wave radio 
with a “Best of What's New” award. 


From sports to the symphony, 
sound you never thought possible 
from a radio. 


Turn your living room 
into a bome- 
entertainment center. 


Listen to the Wave radio and you'll 
also hear subtle nuances you never 
knew existed in your favorite music — 
all from a radio measuring just 
4.5"Hx14"Wx8"D. Thats why many 
owners use the Wave radio as their 
primary stereo system. The key to such 
rich, stereo sound is our patented 


The Wave radio can easily be con- 
nected to your TV, CD player, or 
VCR, bringing rich, stereo sound to 
everything you listen to — and watch. 

It also comes with a variety of con- 
venient features, like the handy, credit 
card-sized remote control, 12 station 
pre-sets, and dual alarms. 


01996 Bose Corporation. Covered by patent rights issued and/or pending. Installment payment plan option is not to be used in 


combination with any other offers. Price and/or payment plan are subject to change without notice. Popular Science, December 1993. 


Order tbe Wave radio now and make 
six interest-free payments. 


The Bose Wave radio is available 
directly from Bose for $349. So call 
today to learn more about our in- 
home trial and six-month installment 
payment plan. And get into the action 
without getting out of your chair. 


г-Саш.1-800-845-ВО5Е,- 
EXT. R3226. 
Mr/Mrs./Ms. 
Name (Please Print) 
Address 
City State Zip 
( ) ( 
Daytime Telephone Evening Telephone 


Mail to: Bose Corporation, Dept. CDD-R3226, 
The Mountain, Framingham, MA 01701-9168, or 
fax to 1-508-485-4577. Ask about FedEx* delivery. 


BOSE 
Better sound through research в 


WHAT'S NEM 


Family Van 


RENAULT SHRINKS its MPV 
(Multipurpose Vehicle) to 
create the Megane Scenic. 
Only 13.5 feet long, it has 
a split-level floor that is 
higher in the back for extra 
storage beneath. A "family 
flexible" layout seats five; 
come mealtime, the front 
seats swivel to face rear- 
ward, while the center seat. 
folds to become a table for 
four. The front-drive Scenic 
has four engine options, 
for up to 150 horsepower. 
Renault, 34 qui du Pont- 
du-Jour, 92109 Boulogne- 
Billancourt, France. 
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Going With the Floe 


BILLED AS THE ONLY facility in the world that gives the public a 
peek at sea ice from the underside, the Okhotsk Tower sits off 
Mombetsu, a town on the northeastern tip of Japan's northern- 
most main island of Hokkaido. The tower is half a mile offshore 
in the Sea of Okhotsk. Its observation decks for tourists and fa- 
cilities for researchers are both above and below the sea ice, 
which extends to the site for two months each winter. 


Talk and Watch 


YOUR FAVORITE COUCH potato just may 

transform into a telephone hog as well 

ү with Remote-N-Phone, a combination 

Ў TV remote and cordless phone. It fea- 
tures a nine-number memory, low-bat- 
tery alert, and universal TV-remote 

À compatibility. The recharging unit 

A can also send out a signal to find 

the handset. The price is about i 

$140. G-tel, 6625 Calle Eva Mi- 

randa, Irwindale CA 91702. E 


THE CANON ELPH 4902, NEWEST ADDITION to the slowly expanding АР5 (Ad- 
vanced Photo System) family of cameras, combines the convenience and porta- 
bility of the APS with a remarkably compact 4x (22.5 to 90mm) zoom design. 
atte. Like all APS cameras, the Elph features klutz-proof, 
drop-in film loading. A swing-away lid houses 
the five-mode electronic flash that has 
enhanced red-eye reduction, and a five- 
point hybrid (passive/active) autofocus 
system operates from 1.1 feet to in- 
finity. The price is not yet set. 


MHAT’S МЕМ 


? In the Labs 


EVER WISH you could 
һ һауе Бееп а Ну оп 
the wall of Thomas 


Wound Fixer 


DOCTORS AND paramedics on a battlefield 
or at the scene of an emergency such as 


к Edison's laboratory? a highway accident will one day be 

L] InventorLabs may be able to cut and cauterize wounded 
the next best thing. patients with the Laser Medical Pen, 
Using QuickTime VR (virtual reality) technology and authentic films developed by the Air Force's Phillips 
and sound recordings, this CD-ROM lets you explore the labs and ex- Laboratory. The Medpen, as it's 

" periments of Edison, Alexander Graham Bell, and James Watt (in- also known, is about 12 inches 
ventor of the steam engine). Each lab has a do-it-yourself long and less than an inch in 

ж experiment, too. Тһе Mac/Windows hybrid disc sells for $50, from diameter, and weighs 1 


Houghton Mifflin Interactive. Houghton Mifflin Interactive, 120 pound. The 5-watt device is 
Beacon St., Somerville MA 02143. powered by 3-volt lithium 
batteries. Phillips Labo- 
ratory, 3550 Aberdeen 
e Ave. S.E., Kirtland AFB 
"NM 87117-5776. 


Suspension of Disbelief 


WANT A SMOOTH RIDE in any snow condition? Just flip 
a switch on the dashboard of the 1997 Ski-Doo Grand 
Touring SE snowmobile, and on the fly you'll adjust a 
high-performance rear suspension sys- 
tem for different loads or trail 
types. The switch operates an 
air compressor that corrects 
the air pressure in the shock. 
The sled also features an elec- 
tronic primer for easy start-ups and a 
digital engine-data recorder for diagnosing any oper- 
ating problems. Price: around $8,800. Bombardier 
Motor Corp., Box 8035, Warsaw WI 54402-8035. 


Roller Mouse 


THE GRAY BUTTON in the middle of 
Microsoft's IntelliMouse clicks like 
a regular button and scrolls like 
a wheel. The rolling action lets 
you move line by line—or page 
by page—through a document, 
zoom in on specific cells in a 
spreadsheet, or flip back through 
cached Web pages. Price: $79. 
Microsoft, One Microsoft Way, 
Redmond WA 98052-6399. 
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Іп the Frame 


Future Cockpit 


WHAT WILL AIRLINE COCKPITS of the future look like? As envi- 
sioned by students of the Art Center College of Design, they'll 
be less cluttered. Developed at the behest of aircraft maker 
McDonnell Douglas, the features include touchscreen multi- 
function displays that replace individual dials and con- 
trols, and head-up displays. No plans exist to put 
these blue-sky concepts into production, but they 
are technically feasible. Art Center College of 
Design, 1700 Lida St., Box 7197, 
Pasadena CA 91109-7197. 


ы 
S4 Nozzle 
; Existing 
thruster 
Fire Killers 
THE SMALLEST jet-propelled 
fireboats are the Archerfish. Foam tank Existing Patented 


They can blast 400 gallons per impeller diverter 


minute; flows of 1,000 gpm are possible when supplying land-based opera- 
tions. A diverter valve shunts water from the rear of the boat to the front; 
the firestream of water will reach distances of 80 to 130 feet. Prices start at 
$24,000. Katydid Specialties, 1501 Allens Lane, Evansville IN 47720. 


Roadster with Cockpits 


THIS ROADSTER WITH INDIVIDUAL cockpits for driver and three passengers is a road- 
going concept. Running boards and rollbar handgrips ease step-over access to each 
seat, since there are no doors. Based on a front-drive 
Fiat Brava platform, the car has a 100-inch 
wheelbase and 145-hp five-cylinder 
engine. The upper body is re- 
movable; the company is aiming 
ata niche market for off-the- 
shelf customized cars. ItalDe- 
sign SpA, Via A. Grandi 11, 
10024 Moncalieri, Torino, Italy. 


WITH PRECISION woodworking—small-scale miter joints 
for tiny picture frames or decorative boxes, for exam- 
ple—most biscuit joiners are too large, and nails or sta- 
ples aren't always practical. What to do? Use the tiniest 
of biscuits with the first tool designed to handle them: 


Ryobi's Detail Biscuit Joiner 
(Model DBJ50) with new 
Accu-Biscuits, available in 
5/8-, 3/4- and 1-inch sizes. 
A see-through fence lets the 
user cut with accuracy. The 
Detail Biscuit Joiner should 
sell for about $70 when it is 
introduced this month. 


It's So Small 


OKIDATA'S incredibly small. 
Okipage 4w personal laser 
printer—roughly the size of a 
toaster oven—has a petite price 
tag to match: $299. And al- 
though it’s the smallest and 
least-expensive laser printer for 
the PC to date, it prints just like 
a 600-dpi model at a respectable 
four ppm. Okidata, 532 Fellow- 
ship Rd., Mount Laurel NJ 08054. 
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Is It Worth Around 520 
To Protect Your Car’s 
Engine Against Wear? 


Slick 50* Advanced Formula Engine Treatment is an inexpensive way to give your car's 
engine an extra measure of protection against wear. But you don't have to take our word for it. 


Independent Tests Prove Slick 50 Actually Bonds 


To Engine Parts To Help Protect Against Wear. 
Independent laboratory test data. 


MS EN MONTES More than just an oil additive, Slick 50 is an advanced protection 
— system that chemically bonds to engine parts. It also chemically 
мит! J [| changes the contacting metal surfaces of the engine, increasing their 
| resistance to wear. Because Slick 50 bonds to vital engine parts, it helps 
protect your engine against wear when engine lubrication is less than 
ideal, such as during cold starts or when your car hasn't been driven 
for awhile. Slick 50 protects against wear not just with Teflon’ PTFE, 
but five active chemical compounds to assure Slick 50 bonds and 
protects in ways PTFE alone can't. We're not suggesting that Slick 50 
can compensate for low oil levels, but in extreme conditions, it's good 
to know you have the extra protection Slick 50 can provide. 


Do You Really Need The Extra Protection? 


Frankly, this is a question you have to answer for yourself. But statistics show that people 
are keeping their cars longer than ever before. To find out more about Slick 50 and how 
it can protect your cars engine against wear—including complete scientific test data- 
call us at Slick 50 Corporation at 1-800-547-5425. And if you choose to add Slick 50 protection 
to your car right now, we'll send you a 5500 rebate. Which is a pretty small price to pay for 
a lot of peace of mind. 


THE OFFICIAL. 
ENGINE TREATMENT 
---------- т---------------- LI 
$5.00 Rebate NHRA 
E On Purchase Of Slick 50* ШЛАО/ДИ | 


Advanced Formula Engine Treatment. 


I 
І 
I 
І 
I 
І 
To receive your $500 rebate check by mail, complete this form and mail it along with the UPC 
1 Symbol from the Slick 50" Advanced Formula Engine Treatment box, and the dated cash register 
| receipt (purchase price circled) to CRC, PO Box 1602, Delran, NJ 08075 
1 
[| 
I 
1 
[| 
I 
1 


NAME 


ADDRESS 


7 US. QUART (946 Br) 


Visit us on the internet at http://wwwslick50.com 


Teflon isa registered trademark of DuPont de Nemours Company. Slick 50 isa registered trademark of Slick 50 Management, Inc. NHRA isa registered trademark of National Hot Rod Association. 
NASCAR isa registered trademark of National Association for Stock Car Auto Racing Inc © 1996 Slick 50 Products. 


design from a Dutch building. 

The unique design also uses 
building materials efficiently. For 
instance, who needs a peaked roof 
for shedding rainwater when the 
structure already is sloped? Because 


ШомеЕ HiECHNOLOGY 


EDITED BY JUDITH ANNE GUNTHER 


one corner points skyward, each cube 
rests on a 18-foot-tall steel column. 
This elevated building concept can 
make use of small, environmentally 
challenged urban lots that are tradi- columns extend approximately four 
tionally spurned by developers, says feet into the soil. And windows 
Ben Kutner, president of within the angular walls provide 
UniTti Technologies 2 great views of the street and sky. 
of Toronto, who Depending upon the use of the 
adapted the blocky building, Kutner says the 
open space between the cubes 
could be enclosed to house 
elevator shafts and heating, 
water, and ventilation 
pipes, as well as a lobby. 
—Robert Burg 


| BUILDING TECHNOLOGY | 
ACubist’s Idea of Home 


YOU MIGHT mistake it for modern 
sculpture, but a trio of giant steel 
cubes has a more practical purpose: 
to demonstrate that hoysing can be 
built anywhere. Located in Toronto, 
the cubes are being erected on a 
cramped site that’s a floodplain, 
next to an elevated Toronto high- 
way, and near contaminated soil. 
Each three-story cube consists of 
a prefabricated steel frame, 24-feet- 
long оп а side, that’s covered with 
sheet metal. Tilted up so that 


ditional support, a large foundation 
isn’t necessary: Instead, the steel 


Windows at 


^M Паг fl 
in angular floorplan / N the corners 


(right) is Just one 
characteristic 
of this blocky 
design. Three 


cubes, clus- 


Completed 


Steel column 


the cubes are bolted together for ad- 


| 
| 
| 
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А Colorful Switch for Walls 


TIRED OF THE COLOR of your living room walls? In the fu- 
ture, you may be able to change it with the flip of a switch. 
A number of research teams are developing plastic mate- 


rials, called light-emitting polymers, 
that are flexible and thin enough 

to someday be used as "wallpa- 
per." When these polymers are 
coated onto a thin layer of elec- 
trodes and voltage is applied to 

the electrodes, the polymers 

change color. 

Light-emitting polymers were 
discovered in 1990 but were found 
to be unstable in the presence 
of oxygen. Since then, researchers 
at Ohio State University have 
worked with chemists at the Uni- 
versity of Pennsylvania to develop 
a version in which some of the 
carbon atoms are replaced with 
nitrogen atoms, which do not 
react with oxygen. 


Houses in the Mist 


SOME HOMEOWNERS who want to 
install a fire sprinkler system can't, 
because their water supply can't 
provide enough water fast enough 
for the system to work properly. 
Soon, these homeowners may have 
another option: a mist system. 
Many of the water droplets pro- 
duced by a conventional sprinkler 
nozzle are larger than 1,000 mi- 
crons. By comparison, a mist nozzle 
propels water through a much 
smaller orifice to create droplets 
typically 600 microns or less. This 
gives the same amount of water 
greater surface area, so it absorbs 
heat more readily and better sup- 
presses a fire, some fire researchers 
believe. As a result, mist nozzles 
might use about one-third as much 
water as conventional nozzles. The 


| зо вв 


[OME TECHNOLOGY 


A wall covering based on this research would have three 


layers: a metal-foil electrode pasted to the wall, a thin 


coating of light-emitting polymers, and a transparent elec- 
trode on the outer surface. Electricity passing between the 
two electrodes would make the polymers glow softly, like 


a TV screen. To change the color, you would simply 


Supporting substrate 


Metal-foil electrode 


Light-emitting polymer) 


Transparent electrode / 


Future electric “wallpaper” would change colors. 


National Institutes of Standards and 
Technology in Gaithersburg, Mary- 
land, is testing prototype mist noz- 
zles designed by Grinnell Corp. in 
Cranston, Rhode Island. 

Mist systems do, however, have 
some drawbacks. The fog created 
could obscure the vision of people 
trying to escape a room. In addition, 
each mist nozzle can cover an area 
of only about 64 square feet; one 
residential sprinkler may cover nearly 
400 square feet, so more sprinklers 
would be required per room. More- 
over, mist systems need water un- 
der higher pressure, so a pump would 
be necessary. А mist system might 
cost $500 to $1,000 more than а 
sprinkler system, estimates Grinnell's 
Jerome Pepi. 

Already, Grinnell sells mist noz- 
zles for industrial and marine ap- 
plications. However, mist systems 
currently are not available for pri- 
vate residences.—].A.G. 


adjust the voltage. "In the evening, 
you could introduce a little mood 


glow," suggests Arthur Epstein, di- 
rector of the Center for Materials 
Research at Ohio State. 

Epstein predicts it will take at 
least five years to develop a light- 
emitting polymer wall-covering 
product. Before that can happen, 
he says, researchers need to improve 
the longevity, durability, and bright- 
ness of the polymers. 

Other products envisioned by 

Epstein's team include flexible 

signs for grocery stores and 
runways, molded displays for au- 

tomotive instrument panels, and 

roll-up TV screens.—Dawn Stover 


Coming to а Retail 
Store Near You 


SOONER OR LATER, the recharge- 
able nickel-cadmium battery in 
your cordless drill will wear out. 
Now there's a better option than 
tossing it: recycling. 

You can drop off used batteries 
at designated stores. The Charge 
Up to Recycle program, organized 
by the Portable Rechargeable Bat- 
tery Association, provides stores 
with collection boxes and pre-paid 
shipping labels. A recycling facility 
іп Pennsylvania extracts the nickel 
for stainless-steel products. The 
cadmium is recovered for use in 
new batteries. 

The program should be nation- 
wide by 1997. Call 1-800-822-8837 
for participating stores.—J.A.G. 


21 


IT'S NOT EVERY FURNITURE: 
А PERSONAL THANK YOU. 


He may not be the president, 
but in his letter to us, Bill 
Clinton exhibits some qualities 
we admire in any candidate. 
Like Patriotism: 


"Hurray for a great product 
of American craftsmanship.” 


A 


4 
And modesty: ! 


“Тһе instructions ... were 

easy to follow, even for a Р a \ 
person like myself who is not = 
mechanically inclined." 


Bill Clinton, with his 


Entertainment Center #2760 
(Under $330) 


COMPANY THAT GETS 


> 
b 
t 


> 


Li 


And fiscal responsibility: 


"The price was modest, 
especially for a senior citizen 
like myself on a budget." 


So we value his letter just as 
much as if it came from the 
White House. Because when 


.NOTE FROM BILL CLINTON. 


smart, practical people like Bill It's our pleasure. And Bill, if 
write us to say they enjoy our you ever do make it to the 
furniture, we don't need a Oval Office, we've got a nice 
presidential seal to make us executive desk in the Heritage 
feel good. A thank you is Hill Collection, too. 

morean enough, For a free full-color brochure, 
“I wish I could thank each call 1-800-4 SAUDER. 


person responsible.” 


ШІ) 
FURNITURE AS SMART AND PRACTICAL AS THE 87 PEOPLE WHO PUT ІТ TOGETHER. 


More smart, practical, Sauder furniture. Shown 


талаала: 


Mrs. 


here, part of the Heritage Hill Collection. 


NEWSFRONTEÉ|—————— 


[JOMPUTERS & FJOFTWARE 


су 3 Our monthly filter of the 
EDITED BY CHRIS O'MALLEY iniata Wide Wek: 
(Addresses preceded by http://) 
Ask an Expert 
www.askanexpert.com/p/ask.html 
Gurus, on agriculture to zookeeping 
Explorations 
www.tc.cornell.edu/er96/ 
science96/Explorations 
Physics from the subatomic to the 
cosmic. 
Virtual Voice 
www.virtual-voice.com 
cri x ie TA: The lowdown on Internet phones. 
Web be far behind? Know Lead 
www.knowlead.com 
| ENTERTAINMENT | Other superheroes will join Spider- Lead-poisoning hazards in your home. 
man in the not-too-distant future. Deltaweb 
Comical Computing Next up: Wolverine, of X-Men fame. www.deltaweb.com/reds 
AOL also has a Comics forum area. International air shows and flying 
IN THE never-ending quest for ap- А growing number of comic book squads. 
pealing new “content,” the multime- characters - including those from Virtual Reality Lab 
dia world is turning to a very old for- the Doonesbury and Dilbert strips - vrlab.uccb.ns.ca 
mat: the comic book. are moving to CD-ROM discs too. Peek in on the nearly real. 


Comics fans may also want to check 
out two other types of comic titles: 
Тһе ComicBase Encyclopedia of 
Comics, from Human Computing 
(408-266-6883), and R.A. Mont- Mathematical Resources on 
gomery's Comic Creator, from Hearst the Web 
New Media (800-685-3322).—C.O. www.math.ufledu/math-web.html 
Add'em, subtract'em, dial'em ир. 


TEEN тығы» 


America Online recently an- 
nounced that it would bring Spider- 
man to cyberspace. Online readers 
will be able to leaf through a weekly 
eight-page story, clicking on certain 
images to reveal (and sometimes 
hear) hidden thoughts and clues. 


Hot and Spicy Cooking Page 
www.teleport.com/~cstarz 
Marinades, sauces, and grilling tips. 


www.lnis.com/webphoto 
1s33.6 a Fix? many existing 28.8 modems canbe ^ Snapping tips and tricks from the pros. 
upgraded to 33.6 via software from ScubaDuba 
THE LATEST BLIP on the modem their manufacturers (often available www.scubaduba.com 
speed chart is 33.6, or 33,600 bits for free on their Web sites). Links to, scuba gear and destinations. 
per second. That's up from the рге- The real obstacle may be the lim- 


vailing 28.8 standard, but will you be ited capacity, or bandwidth, of the Thuckworld Online 


able to surf the Web more quickly? analog telephone line. Many experts Еа аа ве. РТА 
Odds аге, the answer is no—at ред the theoretical speed limit of x 
least for a while. Many online ser- regular phone lines at 35,000bps Log Homes on the Internet 
vices, such as America Online and and most 28.8 modems can do no www.woodworking.com/loghomes 
CompuServe, and many Internet ser- better than about 26,000bps іп real- Ask, see, buy, build, and live. 
vice providers do not yet support world conditions. A 33.6 modem Hurricane Resource Center 
the new 33.6 standard, which is a may do a bit better with a similar www.sprynet.com/sprynet/ 


variation of the 28.8 standard, modem at the other end, but the jedwar01/ 
known formally as V.34. But most Web will probably still feel more like Storm forecasts and tracking. 


new modems do support 33.6, and a leisurely stroll than a race.—C.0. “Баға Ratna ыдан 


24 10 9 


А New Prescription for 
Computer-Weary Eyes 


CALL IT THE PC grind. It's not a 
designer coffee for computer geeks, 
but rather a special eyeglass prescrip- 
tion for anyone who spends long 
hours at a PC screen. 

A new FDA-approved device 
called the Computer Vision Tester, 
from Prio Corp., simulates a PC 
video display during an eye exami- 
nation. This enables an eye-care pro- 
fessional to measure the eyes' reac- 
tion under real-world circumstances 
and to write a corrective prescription. 

Eyes respond differently to video 
images than they do to printed char- 
acters, according to Prio. Printed 
characters have a consistent density 
and sharp edges, which enables the 
eyes to focus accurately. But video 
displays form letters with pixels, 
dots of light that are bright at the 
center and grow dim at their edges. 

These so-called Gaussian images 
cause what optical physicians call a 
“lag of accommodation." Lacking 
the sharp contrast needed to lock in 
a focus, the eyes come to a "resting 
point of accommodation" beyond 
the plane of the video display, where 
the eyes focus when they have noth- 
ing to focus on. Eyestrain results 
as the muscles constantly attempt 
to return focus to the plane of the 
screen. With the Prio tester the ex- 
amining professional can make a cor- 
rective prescription that brings the 
eyes' natural resting point back to the 
surface of the video screen. 

These corrective specs are opti- 
mized for the 18- to 24-inch viewing 
distance between the eyes and the 
computer monitor. Consequently, 
they're not suitable for other appli- 
cations, such as driving, which might 
require a separate prescription. But 
thereomputer vision glassee cantbe DISTILLED IN AMERICA FROM AMERICAN GRAIN 
combined with contact lenses. About 
400 U. S. facilities already have the 40% ALC/VOL (80 PROOF) 100% GRAIN NEUTRAL SPIRITS. ©1996 SKYY SPIRITS, INC. SAN FRANCISCO, CA. 


Prio tester.—Stephen A. Booth 5 
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VHE? 
ОНЕ? 
LCD? 

DVD? 

ССТ? 


MHZ? 
DSS? 
VOX? 


SOS! 


FYI. 

Over 6600 locations. 
Knowledgeable people. 
Questions answered. 
ASAP. 


(R) RadioShack. 


You've got ions. 


We've got answers? 


COMPUTERS & SOFT 


Going Gigabytes 


REMEMBER WHEN two or 
three hundred megabytes in a 
hard disk drive seemed as vastly spa- 
cious as the cosmos? If it seems like 
a recent yet distant memory, 
that may be because programs, data 
files, and operating systems like Win- 
dows 95 keep getting bigger. And 
hard-disk capacities have been rising 
atan astronomical clip to keep pace. 

When it comes to hard disks, 
megabytes are out. Cigabytes, or 
thousands of megabytes, are in. 
Quantum, Seagate, Western Digital, 
and others are all selling 1GB to 
3GB drives for do-it-yourself up- 
grades—for about the same $200 to 
$350 as earlier drives. 

Drives with removable cartridges 
are attractive alternatives, both for 


P HANDS ом | 
Out for a Spin 


ALL RIGHT, WAS that left onto I-85 
for five miles and then take the first 
exit? Or was it eight more miles on 
1-58 and then right at the second 
exit? Confused? If so, you are prob- 
ably a good candidate for Delorme's 
AAA Map'n'Go, а $39 CD-ROM 


Map'n'Go takes directions to a new level. 
trip planner for Windows PCs. 
Trip-planning programs have been 
around for a while, but two things 
set the Delorme product apart: It 
offers beautiful, highly detailed 
maps and has a couple of gee-whiz 
touches not available elsewhere, 


lomega's Jaz drive is sweet music to 
anyone In need of disk space. 


their unlimited storage capacity 
and portable media. And they're get- 
ting bigger, too. Iomega, best known 
for its 100MB Zip drive, recently 
began selling a drive called Jaz (about 
$600) that holds a gigabyte on every 
cartridge ($100 apiece). Syquest's 
EZFlyer 230 ($299) and Olympus' 
SYS.230 ($389), which each hold 
230MB per cartridge ($30 and $10, 
respectively, apiece) are less costly 
routes to unlimited storage. 
Terabytes are next, if you're 
counting.—C.O. 


namely a Web link and the ability to 
interpret information from a Global 
Positioning Satellite receiver. 

But first, the basics. Plotting a 
route is genuinely easy with Map’n’- 
Go, and the millions of miles of roads 
it covers consistently translate into 
accurate directions. The disc also in- 
cludes the familiar AAA ratings on 
thousands of places to stay and eat, 
as well as attractions and events. 

All that works fine, but it's the 
external links that really impress. Its 
online connection lets you dial up 
the Delorme Web site directly from 
Map'n'Go and download current 
weather, event, and road construc- 
tion data. In theory, at least, you 
need never encounter another De- 
tour or Road Closed sign. Even 
more high-tech, you can actually 
track your progress as you drive—in 
the admittedly unlikely event you 
have a laptop computer with both a 
CD-ROM drive and a GPS receiver. 

If you're looking for a specific 
address, the program dovetails with 
Delorme's Street Atlas USA program 
(also $39).—Jon Pepper 
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The "Civilized" Viper 


THE DOOR RELEASE on the new 
Viper GTS Coupe is the first clue to 
how far this car has evolved from 
the RT/10 roadster: The latch, oper- 
ated via a button on the door frame, 
is a technological marvel. A touch 
releases the unlocked latch from the 
outside—a marked improvement over 
the roadster's setup, which forces 
you to unbutton and reach through 
the Plexiglas side curtain to open the 
door when the roof is up. 

Door locks aside, the GTS Coupe's 
take on the sports car theme is signif- 
icantly different from the softtop's. 
Despite sharing with the 
roadster the 450- 


horsepower V10 engine and most of 
the chassis and suspension, the coupe 
body is stiffer and lighter. Another 
change: Chrysler has placed greater 
emphasis, it says, on deadening sound 
and alleviating drivetrain harshness— 
critical with a closed car. 
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But it's still a raucous handful. 
The new engine is about 80 pounds 
lighter and now develops 450 hp, with 
490 foot-pounds of torque. The latter 
comfortably accelerates the car with 
the tach still reading in three digits— 
highly unusual in an automotive uni- 
verse now dominated by high-revving 
powerplants. 

The aluminum suspension intro- 
duced last year on the roadster en- 
hances steering precision on both 
vehicles. And Chrysler has 
tuned the coupe for 
a softer ride and a 


tendency 
toward un- 
dersteer. But 

as with adjust- 
ments in sound deadening, more re- 
sponsive steering is relative—our 
base of comparison is, after all, the 
rough-and-ready roadster. The torque 
of the monster motor can still bring 
the tail out, although end swapping 
is less likely. 


MEwSFRONTS 


Steering precision is compro- 
mised by a smallish steering wheel 
that’s pitched at a slightly awkward 
angle. The pedals can be adjusted 
for leg stretch, however. 

The Viper project was originally 
an exercise in making a fantasy show- 
car real. Along the way, it became a 
serious high-performance sports car. 
The coupe means business as well: 
Don’t let strongly imitative styling 
that combines various historic cues 
to classic muscle cars—including an 
ersatz aluminum quick-fill gas cap 
that merely hides the real gas cap 
underneath—fool you. 

A grand tour of historic sports 


The Viper GTS 
Coupe adds a new alu- 
minum suspension to a rigid 
frame and a composite skin. 


car tracks in Europe showed the GT 
at its best and worst—a stunning vi- 
sual statement with unending power 
and fearsome tire grip. The proto- 
types showed a high degree of vari- 
ability, however, both in body fit 
and mechanical soundness—such as 
drivetrain noise, for example. Such 
a shortcoming would be tough to 
take in a production car with a price 
in excess of $70,000 .—D.M. 
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Now men who suffer from 
frequent nighttime urination can... 


” 


CARDURA. 


The fast, easy treatment for frequent 


nighttime urination due to BPH. 


Frequent nighttime urination is a common and bothersome symptom of benign 
prostatic hyperplasia (BPH), a noncancerous enlargement of the prostate gland 


occurring most often in men over the age of 50. 


Cardura is a simple, once-daily tablet that quickly relieves urination problems 
caused by BPH, meaning your bladder can empty completely and you won't have 


to wake up as often at night to go to the bathroom. 


Cardura may begin to improve urinary flow—day and night—in as 
little as 1 to 2 weeks. 


Cardura is available only by prescription. So ask your physician if Cardura is right 


for you—if it is, your doctor can provide you with a trial pack to get you started. 


Cardura can cause a sudden drop in blood pressure at the beginning of treatment 
or if you miss doses and then start taking the medication again. You may feel 
dizzy, faint, or light-headed, particularly after getting up from a chair or bed. 

Speak to your doctor about oral medications like Cardura and other treatment 
options for BPH such as regular monitoring of the condition or surgery. 


Please see important information on the next page. 


ONCEA-DAY 


Scored Tablets 
1mg,2 mg, 4 mg, 8mg 


(doxazosin mesylate] 


Cardura. Because BPH shouldn't be something to lose sleep over. 


[doxazosin mesylate) 2a ano 


PATIENT INFORMATION ABOUT CARDURA* 
Generic Name: 
doxazosin mesylate 
FOR BENIGN PROSTATIC HYPERPLASIA (BPH) 


Read this information: 

* before you start taking CARDURA* 

* each time you get a new prescription. 

You and your doctor should discuss this treatment and your 
BPH symptoms before you start taking CARDURA® and at your 
regular checkups. This information does NOT take the place of 
discussions with your doctor. 


CARDURA? is used to treat both benign prostatic hyperplasia 
(BPH) and high blood pressure (hypertension). This information 
describes CARDURA® as treatment for BPH (although you may be 
taking CARDURA® for both your BPH and high blood pressure). 


What is BPH? 


BPH is an enlargement of the prostate gland. This gland 
surrounds the tube that drains the urine from the bladder. The 
‘symptoms of BPH can be caused by a tensing of the enlarged 
muscle in the prostate gland which blocks the passage of urine. 
This can lead to such symptoms 45: 


* a weak or start-and-stop stream when urinating 

© a feeling that the bladder is not completely emptied after 
urination 

* a delay or difficulty in the beginning of urination 

* a need to urinate often during the day and especially at night 

* à feeling that you must urinate immediately. 


Treatment Options for BPH 
The four main treatment options for BPH are: 


* If you are not bothered by your symptoms, you and your 
doctor may decide on а program of “watchtul waiting.” It is 
not an active treatment like taking medication or surgery but 
involves having regular checkups to see if your condition is 
getting worse or causing problems. 

% Treatment with CARDURA* or other similar drugs. CARDURA* 
is the medication your doctor has prescribed for you. See 
"What CARDURA* Does,” below. 

% Treatment with the medication class of 5-alpha reductase. 
inhibitors (e.g. Proscar*). It can cause the prostate to shrink. 
It may take 6 months or more for the full benefit of finasteride 
to be seen. 

* Various surgical procedures. Your doctor can describe these 
procedures to you. The best procedure for you depends on 
your BPH symptoms and medical condition. 


What CARDURA* Does. 


CARDURA* works on a specilic type of muscle found in the 
prostate, causing it to relax. This in turn decreases the pressure 
within the prostate, thus improving the flow of urine and your 
symptoms. 

% CARDURA" helps relieve the symptoms of BPH ( weak stream, 
start-and-stop stream, a feeling that your bladder is not com- 
pletely empty, delay in beginning of urination, need to 
urinate often during the day and especially at night, and 
feeling that you must urinate immediately). It does not 
change the size of the prostate. The prostate may continue to 
grow; however, a larger prostate is not necessarily related to 
‘more symptoms or to worse symptoms, CARDURA® can 
decrease your symptoms and improve urinary flow, without 
decreasing the size of the prostate. 

* |І CARDURA" is helping you, you should notice an effect 
within 1 to 2 weeks after you start your medication. CARDURA* 
has been studied in over 900 patients for up to 
2 years and the drug has been shown to continue to work 
during long-term treatment. 

Even though you take CARDURA® and it may help you, 
CARDURA* may not prevent the need for surgery in the 
future, 

% CARDURA? does not affect PSA levels. PSA is the 


abbreviation for Prostate Specific Antigen. Your doctor may 
have done а blood test called PSA. You may want to ask 
your doctor more about this if you have had a PSA test done. 


Other Important Facts 


* You should see an improvement of your symptoms within 
1 to 2 weeks. In addition to your other regular checkups you 
will need to continue seeing your doctor regularly to check 
your progress regarding your BPH and to monitor your 
blood pressure. 

% CARDURA® (doxazosin mesylate) is not a treatment for 
prostate cancer. Your doctor has prescribed CARDURA® for 
your BPH and not for prostate cancer; however, a man can 
have BPH and prostate cancer at the same time. Doctors 
usually recommend that men be checked for prostate cancer 
‘once a year when they turn 50 (or 40 if a family member has 
had prostate cancer). A higher incidence of prostate cancer 
has been noted in men of African-American descent. These 
checks should continue even if you are taking CARDURA.” 


How To Take CARDURA® and What You Should 
Know While Taking CARDURA® for BPH 


CARDURA” Can Cause a Sudden Drop in Blood Pressure 
After the VERY FIRST DOSE. You may feel dizzy, faint or 
“light-headed,” especially after you stand up from a lying or 
sitting position. This is more likely to occur after you've taken the 
first few doses or if you increase your dose, but can occur at any 
time while you are taking the drug. It can also occur if you stop 
taking the drug and then restart treatment. If you feel very dizzy, 
faint or “light-headed” you should contact your doctor. Your 
doctor will discuss with you how often you need to visit and how 
often your blood pressure should be checked. 

Your blood pressure should be checked when you start taking 
CARDURA® even if you do not have high blood pressure 
(hypertension), Your doctor will discuss with you the details of 
how blood pressure is measured. 

Blood Pressure Measurement: Whatever equipment is used, it 
is usual for your blood pressure to be measured in the following 
way: measure your blood pressure after lying quietly on your back 
for five minutes. Then, after standing for two minutes measure 
your blood pressure again. Your doctor will discuss with you what 
other times during the day your blood pressure should be taken, 
Such as two to six hours after a dose, before bedtime or after 
waking up in the morning. Note that moderate to high-intensity 
exercise can, over a period of time, lower your average blood 
pressure. 

You can take CARDURA® either in the morning or at bedtime 
and it will be equally effective. If you take CARDURA® at bedtime 
but need to get up from bed to go to the bathroom, get up slowly 
and cautiously until you are sure how the medication affects you. 
It is important to get up slowly from a chair or bed at any time 
until you learn how you react to CARDURA.* You should not drive 
or do any hazardous tasks until you are used to the effects of the 
medication. If you begin to feel dizzy, sit or lie down until you feel 
better. 

* You will start with a 1 mg dose of CARDURA® once daily. 

Then the once daily dose will be increased as your body 
gets used to the effects of the medication. Follow your 
doctor's instructions about how to take CARDURA* You 
must take it every day at the dose prescribed. Talk with your 
doctor if you don't take it for a few days for some reason; you 
тау then need to restart the medication at a 1 mg dose, in- 
crease your dose gradually and again be cautious about 
possible dizziness. Do not share CARDURA® with anyone 
else; it was prescribed only for you. 

% Other side effects you could have while taking CARDURA,” 
іп addition to lowering of the blood pressure, include dizzi- 
ness, fatigue (tiredness), swelling of the feet and shortness 
of breath. Most side effects are mild. However, you should 
discuss any unexpected effects you notice with your doctor. 

% Keep CARDURA® and all medicines out of the reach of 
children. 


FOR MORE INFORMATION ABOUT CARDURA® AND BPH 
TALK WITH YOUR DOCTOR, NURSE, PHARMACIST OR 
OTHER HEALTH CARE PROVIDER. 


PFIZER, INC 70-5039-00-0 
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Highest Tech Golf Cart 


PALM DESERT, California, allows 
some 20,000 electric-powered golf 
carts to legally roam its streets, re- 
flecting both the local interest in 
environmentally friendly cars and 
the city’s large number of retirees. 
Soon this venue will become a test- 
ing ground for one of the more ex- 
otic and expensive alternative fuels. 

A federally funded program at 
Humboldt State University plans to 
build five prototype golf carts pow- 
ered by hydrogen fuel cells, as well 
as three full-size commuter cars. 
Both could be on the streets of 
Palm Desert by 1998. Researchers 
are hopeful that golf carts and util- 
ity vehicles will provide a specialty 
niche that ultimately paves the way 
for economical, general-purpose hy- 
drogen-powered cars. 

The program might almost be 
described as Byzantine for the 
twists it takes, especially in compari- 
son to the two major alternatives: 
using electric power to charge the 
carts directly, or using the hydrogen 
produced by hydrolysis to fuel inter- 
nal-combustion engines. These 
would be relatively clean ways to 
power the carts, although they 
would produce some nitrogen oxide 
byproducts. Fuel cells convert hy- 
drogen to electricity by a chemical 
reaction that converts hydrogen and 
atmospheric oxygen to water. The 
source of the hydrogen is the chemi- 
cal reversal of the process. 

The cost of the fuel cells is esti- 
mated at about $45,000, although 
the research program includes work 
on reducing that figure. 

Hydrogen for the carts will be 
produced by electrolyzing water, us- 
ing electricity from nearby solar 
arrays and windmill-driven genera- 
tors. The hydrogen gas will then be 
piped to two refueling stations in 
town—the first such stations in the 
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Airbag Crossroads 


THE NEXT generation of airbags will 
be considerably more sophisticated, 
say a group of suppliers and govern- 
ment officials who gathered at the 
Michigan headquarters of Siemens 
Automotive, a major developer of 
airbag sensors and related hardware. 
Change has already come to the 


Kia introduces the first knee airbag. 


first generation of airbags. Driver 
protection has been expanded, with 
passenger-side bags on most cars and, 
on one vehicle—the Kia Sportage— 
a kneebag for the lower legs. 
Multiple airbags enhance protec- 
tion during crashes from the side— 
blamed for half of all traffic deaths. 


Sporty Hyundai 


DESIGNERS AT Hyundai went for broke 
when they sculpted the Tiburon, a 
sporty coupe that's all curves and 
character lines. 

The Tiburon comes in standard and 
plusher FX versions. The base car has 
а 1,8-liter, 130-horsepower engine, 
while the upscale model gets a 140- 


hp, 2.0-liter powerplant that creates 
a bit more torque at lower rpm. Both 
engines propel the Tiburon at a de- 
cent clip, and the car's handling on 
serpentine roads is deft. Antilock 
braking is an available option on 
the FX model. 


Hyundai updates its sport 
coupe with the new Tiburon. 


[AUTOMOTIVE 


But recently, a number of injuries 
and even fatalities have been reported 
involving passengers—particularly 
small children—who are too close to 
the explosion of a deploying bag. This 
is often caused by neglecting to wear 
a seat belt, which normally straps a 
passenger in a safe position. 

Another problem stems from 
child seats propped against the air- 
bag outlet. Mercedes has announced 
it is adopting the Siemens child-seat 
detector system, which uses a mi- 
crochip imbedded in the base to de- 
tect improperly attached child seats. 

Under development are “smarter” 
sensors that, after detecting a pres- 
ence in the car, weigh the individual 
and measure the dimensions of the 
occupied position. These sensors de- 
tect the presence of a passenger, or 
of a child seat, and they know 
whether or not the seat belt is in 
use. Also under study is the use of 
short-range radar to detect a poten- 
tial impact shortly before it actually 
happens—thus allowing a variety of 
deployment rates. 

Such sensor concepts could 
make airbags more effective but add 
significantly to their cost. —D.M. 


Inside, well-placed controls and 
instruments and pleasingly sculptured 
surfaces make Tiburon's cockpit a nice 
place to be. Aided by slim roof pillars, 
visibility from the driver's seat also is 
quite good. Fit and finish and the 
choice of materials are laudable 
throughout, demonstrating that 
Hyundai is continuing to make great 
leaps forward from its faltering first 
offerings in the mid-1980s. Priced at 
$13,000 to $18,000, the Tiburon of- 
fers good value and personality with- 
out rough edges. —Stuart Ғ. Brown 


ADVERTISEMENT 


HIGH-TECH INSULATION 


Keeping homes warm and cozy isn’t an 
art, it's a science—and one that has 
become a “hot” subject with the intro- 
duction of many innovative high-tech, 
high-R (for Resistance to heat transfer) 
materials. As a result, today’s home 
builders and remodelers can choose 
among widely different insulating meth- 
ods adaptable to just about any home or 
situation. Here's a sample of what's 
available: 


High-Density Fiberglass: By packing 
more fibers per square inch into typical 
between-the-studs batts, you can put 
more insulation into the same size wall 
cavity. This new standard was created as 
a way to meet ever-higher federal insu- 
lating guidelines at lower cost. 


Cellulose Fiber: An old idea made new 
again, this recyclable, non-toxic, flame- 
retardant material comes from many 
sources including wood pulp, mill waste 
and newspapers. Mixed with a glue 
binder and blown into wall cavities, it 
effectively fills every nook and cranny. 


Rigid Foam Board: Hardened polystyrene 
and polyisocyanurate foams are highly 
efficient thermal, vapor and liquid-mois- 
ture barriers. Available in convenient 
sheet form, they can be nailed in place, 
laminated with other materials like dry- 
wall or plywood, or used to insulate 
masonry walls and floors. 


Reflective Foil Bubble Wrap: As crazy 
as it sounds, the same material used to 
protect packaging makes an excellent 
insulator when sandwiched between thin 
sheets of metal foil. Thousands of air 
pockets trapped in the plastic prevent 
heat transference, while the foil surfaces 
bounce radiant heat back at its source, 
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Of Tape and Batteries 


ELECTRIC VEHICLES are a great 
idea. So what's the problem? It's 
the battery, which comes as no sur- 
prise: EV batteries haven't been 
able to store enough energy for any- 
thing near the range of a fully 
gassed-up car. 

For the most part, the basic bat- 
tery technology is not the culprit. 
The finger can be pointed at a 
tricky combination of performance, 
cost, reliability, and—apparently— 


the difficulty of achieving high- 
quantity production. 


eral 


cusing on lithium. Lithium-ion 
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But change is in the air. For sev- 
1 years, researchers have been fo- 


Stealth Camry? 


ATTENTION TO details has helped make 
Toyota's Camry one of the most popu- 
lar midsize cars sold in America. The 
details continue to evolve through a 
redesign for 1997—only with greater 
subtlety. The Camry is now a slightly 
larger (105.2-inch wheelbase), slightly 
more refined car that retains its appli- 
ance-like solidity. The net effect is a 
vehicle that is extremely pleasant to 
drive but doesn't exactly turn heads. 
Just when U.S. automakers are re- 
discovering that a focus on eye-catch- 


Camry's new exterior blends. 
subdued styling and meticulous 
attention to fit and finish. 


batteries use the free ions in an elec- 
trolyte solution, producing a battery 
with about triple the capacity of 
lead-acid. This could yield a 200- to 
300-mile range in an electric car. 

Another lithium concept offers 
even more promise: the lithium- 
polymer sandwich, which uses a 
metallic lithium foil, a solid-film 
electrolyte, and another layer of 
film for a collector. The thin foil 
sandwich becomes a battery when 
miles of the film are spooled up. 
The solid electrolyte functions at 
about 1009С, which takes some en- 
ergy storage but also guarantees op- 
eration in cold climates. 

The battery's appeal lies in its 
high capacity, its ruggedness, and 
the fact that it can be made on ma- 
chinery similar to that producing 


ing styling has its risks, and even some 
Asian designers are turning toward 
sharp edges, the new Camry remains 
more mainstream; the addition of a 
raised rain gutter (replacing flush glass 
for the windshield), meant to redirect 
airflow and eliminate noise a trifle, 
seems an aerodynamic quirk. Improve- 
ments come mainly in refinements and 
ergonomic details, such as relocating 
the lumbar support handle. The interior 
has been updated, with slightly more 
rounded surfaces, but it remains 
straightforward, with roomy seating. 

A rainy back-road sojourn revealed 
the merits of a traction-control system 
that's new this year. Antilock brakes 
are standard on most models. Power is 
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photographic film. Extremely thin 
film layers must be made accurately 
for it to work, however. 

Now, 3M Corp. has joined forces 
with Hydro Quebec in the second 
stage of developing a practical 
lithium battery. Researchers at 3M 
say that a prototype could be deliv- 
ered to auto manufacturers in three 
to five years. This stage attacks some 


gineering a battery case and packag- 
ing the battery, for example. The 
battery-making process comes natu- 
rally to 3M, one of the largest makers 
of photographic film in the world. 


Will this be the long-awaited 
breakthrough battery? It’s too soon 
to say with certainty, but the tech- 
nology promises a long step forward 
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improved, both for the base 2.2-liter, 
four-cylinder engine, now 133 hp, and 
the 3.0-liter, 194-hp V6. The latter is 
50 quiet that, more likely than not, 
you'll sooner or later experience the 
"crunch" that comes from trying to 
start an already running engine. 
Camry has earned loyalty, not for 
its style, but for its almost deliberate 
lack of one. The reason its proponents 
are so devoted: When it comes to qual- 
ity, the car delivers. The finish of the 
new exterior alone, for example, al- 
most passes for that of a small luxury 
model. And as its overall smoothness 
and near soundlessness take over, the 
Camry's mechanical integrity sweetens 
the pot. Speculation has arisen in the 
industry that Toyota will actually cut 


the Camry's price in 1997, but the car- 
bow maker denies it.—D.M. 


--- не 
= 


10 9 


a 


= 


т 


EZ 


pee 


10 [T] ss 
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[ EARTH | 
Spin Master 


WANT TO SEE the world's largest 
electric motor? You'll have to travel 
to the center of the Earth. 

Seismologists Xiaodong Song and 
Paul G. Richards at Columbia Uni- 
versity's Lamont-Doherty Earth Ob- 
servatory have discovered that Earth's 
solid iron core behaves like a gigan- 
tic electric motor. Electric currents 
within the core interact with the 
planet's magnetic field, causing the 
innermost portion of the core to ro- 
tate like a motor. 

The inner core spins faster than 
the rest of the planet by about two- 
thirds of a second each day, or a full 
revolution every 400 years. That is as- 
tonishingly fast compared with other 
geologic movements—it's 100,000 
times faster than continental drift, 
for instance. 

Scientists had previously theo- 
rized that Earth's inner core rotates 
independently; computer simu- 
lations were performed to 
support this theory. But 
Song and Richards were 
the first to find direct 
evidence of the 
core's movements. 

Because of the 
tremendous heat 
(about 7,000°F) 
and pressure at 
Earth's center, 
the iron atoms 
there have 
formed a crys- 
talline structure 


A "marker" line, the 
fastest route along which 
seismic waves travel from 
one end of Earth to the other, 
showed scientists that the 

planet's inner core is rotating 
faster than its outer layers. 
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analogous to the grain in wood. As 
a result, seismic waves passing 
through the core travel at different 
speeds when moving in different 
directions. “Along one line, sound 
waves travel faster than along any 
other line,” says Richards. This line 
was used as a marker to measure 
the core’s movements. 

Richards and Song analyzed seis- 
mic waves received in Alaska from 
38 earthquakes that occurred be- 
tween 1967 and 1995 in the vicinity 
of the South Sandwich Islands, near 
the South Pole. They found that the 
waves traveled 0.3 seconds faster in 
the 1990s than they did in the 1960s, 
proof that the “marker” in the Earth's 
core had moved. 

For scientists, the discovery has 
profound implications. “It will help 
resolve how Earth’s magnetic field 
has been generated and maintained 
for 3.5 billion years,” says Song. 
—Mariette DiChristina 


MEwWSFRONTS 


Killer Catches 


THE SAME TYPE of poison that car- 
ries out the death sentence in some 
American prisons is killing fish and 
corals in the South Pacific. 

Fishermen have been dumping 
deadly sodium cyanide into once- 
pristine waters to stun large fish, 
so they can be easily captured for 
the restaurant and aquarium trades. 
Devastation follows. The toxin often 
kills small fish and corals, trans- 
forming shallow reef communities 
into aquatic graveyards. 

While the waters around Indone- 
sia and the Philippines have been 
hit hardest, New Guinea appears 
to be the next major target. Large 
vessels, carrying as much as 20 tons 
of live fish, supply thriving markets 
in Hong Kong, China, and Singa- 
pore, where gourmands perpetuate 
the deadly harvest by paying top 
dollar for prized species. 

“Hundreds of reefs have been af- 
fected, and there's no end in sight,” 
says Robert E. Johannes, an Aus- 
tralian coral-reef ecologist. “Seri- 
ously damaged reef communities 

typically take several decades to 
recover, even under favorable 
conditions.” 

But it is unlikely that 
these violated reefs will 
ever again be allowed 
to flourish. Poor vil- 

lagers in the region 
traditionally have 
counted on reef 
fish to feed their 
families and earn 

a little spending 

money. Experts 

predict that most 
of the fish and in- 
vertebrates that drift 
back to cyanided reefs 
will be snatched up by 
дА impoverished coastal vil- 
lagers.—Donald J. Frederick 


SCIENCE & TECHNOLO G 


Bees of the Sea 


ANTS, TERMITES, and bees aren’t 
the only animals that live together 
in colonies dominated by a lone 
“queen.” A species of snapping 
shrimp found inside sponges оп 
Caribbean coral reefs has also 


Snapping shrimp defend thelr “queen.” 


adopted this “eusocial” lifestyle, ac- 
cording to J. Emmett Duffy, a ma- 
rine scientist at The College of 
William and Mary. The Synalpheus 
regalis shrimp he studied are the 
first eusocial animals ever seen in a 
marine environment. 


Magnetic Moon 
IN JUNE, NASA'S Galileo spacecraft got 


its first close-up look at two of Jupiter's 


largest moons, Ganymede and Io. It 
saw surprising signs of geologic and 


magnetic activity that are usually asso- 


ciated with planets, not moons. 
Photographs and data sent back by 
Galileo show that the icy surface of 
Ganymede, the largest moon in the 
solar system, is crisscrossed by deep 


furrows and faults. The surface markings 


are indicators of geologic processes at 


work, possibly driven by a molten metal 


core not unlike that of Earth. 

If Ganymede does have a metallic 
core, that could also explain why the 
moon appears to generate its own mag: 
netic field. Instruments detected the 


field as Galileo flew within about 500 miles of Ganymede. The 


Death Sentence 


IN A STUDY THAT other Alzheimer ex- 
perts have called "pivotal," researchers 
at the University of Kentucky have 
found that a person's writing style can 
predict, with surprising accuracy, that 
person's likelihood of eventually get- 
ting Alzheimer's disease. 

The research team studied short 
memoirs that 93 nuns, all born before 
1917, had written when they took 
their vows in their early twenties. The 
researchers found that the nuns who 
had written more grammatically com- 


Colonies of the shrimp may have 
300 or more individuals, but only 
one reproductive female. The other 
shrimp, which are smaller than the 
queen but have larger chelae, or 
fighting claws, defend the colony's 
sponge against intruders. 

Like termites and other cavity 
nesters, the Synalpheus regalis shrimp 


Flying within 559 miles of Jupiter's moon lo, 
Galileo has detected a huge iron core. 


plex, idea-rich sentences proved far 
less likely to get Alzheimer’s in old 
age than those who wrote simple sen- 
tences. The results were so consistent 
that an analysis of a given nun's writ- 
ing style could predict with 90 per- 
cent accuracy whether she would 
later get Alzheimer's. 

Most experts agree that the findings, 
which suggest Alzheimer's effects begin 
early in life, could be a major stride 
toward understanding the disease. It 
affects roughly one in four Americans 
and costs society an estimated $100 
billion a year.—David Dobbs 


cooperate mainly for the purpose 
of protecting their home, Duffy 
believes. Food particles are plenti- 
ful in the internal canals of the 
sponges where the shrimp live, but 
finding an unoccupied sponge in 
the coral rubble is even more diffi- 
cult than finding an affordable 
apartment in Manhattan.—D.S. 


as Galileo passed near Io, raising the pos- 
sibility that it too may have a magnetic 
field, although more recent data contradict 
this theory. No other moons are known 
to generate their own magnetic fields. 
Scientists learned from the recent 
flybys that Io has a giant metallic core, 
probably composed of iron and iron sul- 
fide. The scientists inferred the presence 
of metal by measuring slight deviations 
in Galileo's trajectory as the spacecraft 
passed the moon. Io orbits close to 
Jupiter, so it is tugged and distorted by 
the giant planet's massive gravity field. 
That, perhaps, accounts for the geologic 
activity on Io. Galileo's recent photos 
of Io show dramatic changes since Voy- 
ager flew by the moon in 1979. 
Launched in 1989, Galileo has been 
orbiting Jupiter since last December. The 


spacecraft's close encounters with Jupiter's moons, including 


same instruments detected a "hole" in Jupiter's magnetic field Callisto and Europa, will continue through 1997.— 2.5. 
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Detecting a Single 
Molecule at a Time 


IOWA STATE University professor Ed 
Yeung has achieved the Holy Grail 
of analytical chemistry: He has de- 
veloped a way to detect and count 
individual molecules. So far, Yeung's 
method has been perfected for only 
one type of molecule, but the poten- 
tial is larger. Soon chemists may be 
able to detect a single pesticide mol- 
ecule on an apple, for instance, or 
one HIV virus in a blood sample. 

Yeung's method uses an enzyme 
that quickly catalyzes a chemical re- 
action. The reaction's product fluo- 
resces under ultraviolet light. Yeung 
puts a small sample of the enzyme 
mixture into a capillary tube—a long, 
microscopically thin glass cylinder— 
and uses a magnifying glass to pain- 
stakingly count the fluorescent *hot 
spots" resulting from the activity 
of individual molecules. 

The method can be extended to 
other chemicals by linking the en- 
zyme to an antibody that is specifi- 
cally keyed to the chemical that sci- 
entists want to track. Because anti- 
bodies bind one-on-one with their 
targets, this approach has been com- 
pared to fishing with a hook baited 
for a very specific type of fish. The 
fish is the target molecule, the hook 
is the antibody, and the enzyme at- 
tached to the antibody is a tracking 
device that goes along for the ride. 

When all of the target molecules 
in a sample have been hooked, en- 
zymes attached to antibodies that 
have caught their "fish" can be sepa- 
rated from those that haven't. The 
hooked “fish” can then be inserted 
into the capillary tube and counted. 
Chemists are already inventing new 
terms such as the yactogram (10™ 
gram—that is a one with a decimal 
point and 23 zeros in front of it) for 
the tiny amounts of material that 
will soon be detectable by Yeung's 
technique.—Richard A. Lovett 
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Tennessee 1 
WHISKEY 


We hope you'll come visit Tennessee this year. And if you do, we hope you'll include a stop in Lynchburg. 


ONE OF THE FEW THINGS older than Jack 
Daniel's in the state of Tennessee is the state 
of Tennessee. 


At Jack Daniel Distillery, we're proud to celebrate 
"Jennessee's Bicentennial this year. For it wasn't 
long after being granted statehood that "Tennessee 
became known as the home of Mr. Jack 
Daniel and his charcoal-mellowed 
whiskey. (We still use his method 
today. ) Our great state has seen many 
changes іп the past 200 years. But if 
you're a whiskey drinker, we think 
you'll be glad Jack Daniel's isn’t one 
of them. 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 


Tennessee Whiskey • 40-43% alcohol by volume (80-86 proof) Distilled and Bottled by 
Jack Daniel Distillery, Lem Motiow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 


You Need The Edae. 


“ d Invisible waves shield you 
> _ ina sonic mosquito net. 
Tiny belt-clip Mosquito Expeller 
broadcasts in supef high-frequencies flying bloodsuckers 
^ Camping, hunting, fishing, or working 


“outside — everyone will wonder why you're 
i ж. the only one not slapping and scratching. 
7 


Even put one on your night table for ап 
i] undisturbed sleep. Battery included. 


B Electronic Mosquito Expeller #06-MS $14.95 


Powerful new jamming gear shifts your car into 
the undetectable zone. 


You Get A 
Ticket & We 


With the Spirit II, you are 
invisible to radar. And it’s 
completely legal nearly 
everywhere. Spirit is a 
“passive” jammer - not a 
transmitter. It mixes a radar 
signal with a modulating FM 

chirp, streaking it back, and 
confusing the radar gun. The 2 
to 3 mile range gives you time to 
correct your speed. So effective 
that if you get a ticket in the first 
year of use, the manufacturer will 
refund your fine! 

W Spirit II Radar Jammer, with 
micro-circuitry #SPR-2 $119.95 
Check with your local and state authorities before ordering. Not 


available to Washington D.C., or OK residents. 
Use with your radar detector for complete protection. 


Jams all three bands 
X, K, and KA, too. 


New handheld light bazooka blasts shadows 
over a mile away! 

The Light Cannon puts out over 
one and half million candlepower. 
Used by police and search teams 
worldwide. Unbreakable lens and 
housing are built for ragged use 
Completely rechargeable, plugs 
into dash, home AC, or use 
totally cordless! 

Wi Cordless 1.5 Million 
C.P. Light Cannon 
#CL715 $59.95. 


Hear the teeming rainforest of your own backyard. 
The sound amplifier you may have read about. 
Whisper 2000 captures even far-away sounds, 
and delivers them to you, crisply and 
clearly. Great for nature study, 
security, lectures. Built-in 
volume lets you adjust for 
sensitivity. Complete with саг- 
phones and our no-risk 
guarantee. 


W Whisper 2000 Sound 
Booster #W-2000 $18.95 


Start now and look dynamite 
in just 30 days! 


Instead of killer sit-ups and time- 
devouring workouts, take the Abflex 
challenge: just 3 minutes a day, 5 days a 
week. You'll look and feel great, or your 
money back. 

It's the first home exercise machine to 
tone all four abdominal muscle groups. 


Why shell out hundreds for a big clumsy exercise machine? For 
a fraction of the cost, Abflex tones you in half the time. And best of all, you can take it anywhere. 
Order now and receive the training book and video absolutely free. 


W Abflex Fitness Machine #600-FX $55.00 


Introducing the sunglasses stolen 
from mother nature. 

Each lens captures the full spectrum 
of light, so you see clearly, with less 
distortion. Then glare and haze are 
neutralized, polarized, and reflected 
back. With zero UVA, UVB, and 
UVC. Your eyes relax, yet you see the 
complete rainbow of color. Eagle Eyes 
are the most soothing eye protection 
you'll ever own - guaranteed. 


B Eagle Eyes Full S 
Sunglasses #8527 $39.95. 


Complete with metal case and lifetime 
guarantee. If they ever break, the maker will 
replace them absolutely free. 


a 


Own the last of 


or surveillance. 


E Dual Focus KGB Micro-Binoculars 
#R-215 $29.95 


Can also be used reversed as low power microscope. 
Includes Russian documentation. Hurry, comrade, 


supplies limited. 


Satisfaction Guaranteed or Your Money Back. 


Russia's restricted 
issue spy glasses. 
Designed for Soviet 
operatives. All metal micro-binoculars fold away 
to disappear into palm or shirt pocket. Yet super 
advanced coatings, and big 2.5 x 17.5 power 
yields crystal clarity, even in low-light conditions. 
Hunting, sports events, concerts, nature study, 


Micro-size voice 
disguiser even 
works with pay 
phones! 
Fool your 
friends, 
confuse your 
enemies, or be 
your own 
secretary. 
Unlike other voice-disguisers, the Micro-Disguiser has 
no modular hook-ups! Slip it from your pocket and place 
it over any phone’s mouth-piece! Miniature electronics 
alter your voice over a sliding range of three levels. 
E Pocket Micro Voice-Disguiser #VC-168 $39.95 
Get one for a woman friend, too, and let harrasing callers think a man is at home. 


Zap away pain. Without drugs or 
needles! 

Touch it to a tired or sore spot. Then 
push the red button. Inside, two crystals 
collide, sending a stimulus blocking signal. 
You feel a harmless tingle, 
and the treatment is 
complete! 

Similar results have been reported 
when Crystaldyne is applied to 
pressure points. Sports CD» 
professionals have found ня сап 
relieve sudden pain, muscle 
spasms, and more. 

There is no device like it. 
Requires no batteries or refills. 


И Crystaldyne Pain Reliever #CZ-2000 $49.95 


Back off highway bullies! 

Activate any radar detector within 3/4 of a 
mile. Point it down the road, and watch 
brake-lights light-up the sky! Back off those 18 
wheelers eating your back bumper. 
Slow down that maniac who 
just passed you at 110 mph. 
Have a blast next vacation, 
or amuse yourself on your 
cruise to work. 


E The Highway 
Radar Zapper 
#AXT-10 $59.95 
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Companion is so light you won't know you're carrying it. But it will be 


there when you need it. 


Wi The ToolLogic Credit Card Survival Knife & Tool Kit #TL-650 $27.95 


Carry the world’s smallest 
night-vision scope - in your pocket! 
Have you ever looked through a night- 
scope? It is phenomenal, period. Press the 
switch on the Moonwalker. Light is 
amplified up to 6,000 times. See into woods, 
across lakes, down the street, or across your yard - 
even on the darkest of nights! The private world you 
see will astonish both you and your family. The 


Moonwalker is just 5" x 2 4" small. Yet field of view 
is a remarkable 20°. Dual-focus adjusts the precision 
optics for any distance. Complete with batteries, case, 
and carrying strap. 
E The Moonwalker Night Vision Scope 

#NZT-12 .8399:00. Your price $249. 00! 


Re-capture stolen privacy. 
New Caller I.D. Blocker lets you call with 
confidence and security. 


Did you know that every time you make a call, 
you are giving out your name and phone number? 
The new Automatic Caller I.D. Blocker gives you 
back your privacy. Simply click it into your phone 
jack, and all phones on the line are secured. Let 
caller I.D.’s draw a blank - especially important for 
transacting business, or for women or children 
home alone. Best of all, it’s completely automatic. 
Хо need to dial special codes or services. Once 
installed, it does the rest. 


E The Automatic Caller-I.D. Blocker 
#PVCY-100 $39.95 


Name__ 


Gratuitous. 


Call Toll-Free 1-800- 732: 9976 ог fill out order form and mail to: The Edge Company 


Finally. A high-quality knife and 
tool-kit that fits in your wallet. 


The utility of a Swiss Army 
knife, plus a lens, compass, and 
ruler all in one compact credit 
card. So thin 
your wallet. 


Have youever gone target 
shooting with a crossbow? 
Slide a steel-tipped bolt into 
position, take aim, and pull 
the trigger! A 100 mph 
thrill — especially when you 
hit the target dead-on. 
Includes the die-cast alloy 
401Ь. draw Nighthawk, bow 
string, and 5 bolt arrows. 
Test fire yours today. 

E Nighthawk Pistol Crossbow #1066 $29.95 

® 12-pack extra PVC/steel bolt-arrows. 41066-12 $4.95 


W 12 threaded aluminum shaft bolts in anodized gold. #1066-A 59.95 


The Credit Card 
Companion™ is a high quality, 
functional toolkit. Each is 
complete with a slim business 
card wallet. 
At just 1.3 
ounces, the 


Take back control of your telephone. 
Tele-Screen™ Phone Protector eliminates |) 
unwanted calls. Harassing calls, sales calls, 
any call you wish. Incoming calls are 
greeted by a voice prompt: “Thank you for 
calling. Please enter the four-digit pass-code.” 
Your phone rings only if the caller enters the 
correct code. Voice prompt repeats and if 
no code is entered, the caller is automatically 
disconnected! Use the keypad to change the 
code, or de-activate the unit. Also secures 
fax and modem lines! 
E Tele-Screen™ 4TS-300 $44.95 
Installs casier than an answering machine, with its own AC power pack. Rings 
once to let you know it's working. 


Handheld catapult launches water 
grenades 200 feet away! 
Become a beach or pool warrior this year! Or 
choose up sides in an open field. New galvanized 
steel-frame SlingKing gives new meaning to 
hydropower. Pull back on the wrist-braced neoprene 
sling, and let it гір! Comes with 100 balloons and 
speed-filler bottle - prepare a new barrage in seconds. 
E SlingKing Water-Balloon Wrist Rocket 
#SK-2000 $26.95 at en, 
E Extra Water-Balloons, 100 pack a ams! 
#BLN-100 $2.95 


Р/ У5 ы 
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THE EDGE COMPANY 


KNIVES, TOOLS, GIFTS, & HI-TECH ACTION GEAR 
Р.0. Box 826, Brattleboro, VT 05302 е 1-800-732-9976 


Order With The Power of a Lifetime Warranty. 


sexy babe 
photo. 


With any order over $75.00. 
Pocket Spy Telescope. Looks like 
apen. Magnifies 3x or reverse and 
it's a low power microscope. #4315 


P.O. Box 826 “ Brattleboro, VT 05302 or on line at www.edgeco.com 
Model # Оу 


Description Price Each | Total 


Address 


State 


Zip 


City 
Telephone ) 


Method of Payment: C] Check or Money Order enclosed 
О VISA ÛJ MasterCard О Amex О Discover 


My order is over $75.00 please send me my ЕКЕЕ Pocket Telescope. 


Credit Card #: zd 18] 


Exp Date: Issuing Bank of Card. 
I certify that Tam over eighteen years of age and assume li 
concerning products I have ordered: 


О Also send me a special 2 year Edge Catalog subscr $3.00 
The Edge Ironclad Guarantee: Every item we sell will give you | Shipping. 
satisfaction or you may return it within 30 days for a see below 


complete 
full refund, credit, or exchange. Your choice. Plus = every Edge 
product is covered by our famous lifetime warranty. 


TOTAL 


CALL TOLL-FREE 1 -800-732-9976 ЕТІ 


4845600 FedEx shipping and insurance per item, 5200 cach additional item. All orders shipped within 48 hours. 


NEWSFRONTE 


GLECTRONICS 


EDITED BY FRANK VIZARD 


New Guitar Licks 


FOR THE BETTER part of the cen- 
tury, the guitar has enjoyed unri- 
valed popularity. Part of the reason 
for its success has been the con- 
stant evolution of the instrument's 
sound. Hoping to continue that 
dominance into the next century is 
the goal of the new Roland VG-8 
V-Guitar system. 

At the core of this new system is 
a technology called Composite Ob- 
ject Sound Modeling, which allows 
the guitarist to produce an almost 
unlimited palette of sounds. While 
guitar synthesizers have been avail- 
able for a number of years, they 


tarist’s “touch.” The way 
a player bends a note, 
slides on a string, 
or uses vibrato 
is severely com- 
promised. By 
contrast, the 
VG-8 can com- 
municate the en- 
tire range of musical 
nuance available to the guitarist. 
The VG-8, which lists for $2,695, 
functions in two modes that can be 


Who can play like Clapton? 
Hit a button and you can. 


bination. In the Variable Gui- 
tar Modeling mode, you can 
select the type of guitar body, 
pickups, amplifier, speaker, and 
microphone that you want to 
emulate. There are also pre- 
sets for the trademark gui- 
tar sounds of Jimi Hendrix, 
Eric Clapton, and others. 

In the Harmonic Restruc- 
ture Mode, you can create 
completely new sounds by con- 
trolling the many harmonics in 
the vibration of the string. This 
also allows you to control the 
pitch of each individual string so 

you can play in different tunings 
¦ without having to retune the guitar. 
1 
i 


| 
used individually or in com- | 
| 
| 
| 


have limited ability to express а gui- 


Taking Flat to New Heights 


REALLY BIG TV SETS for home theater generally have some 
big drawbacks—namely, the bigger the display, the wider 
and heavier the box; brightness also suffers. 

Now imagine a lightweight plastic display that can be as 
big as you need it—six feet would be no problem. With its 
black background, the display looks clear and bright even 
outdoors at midday. Unlike liquid crystals, it won't malfunc- 
tion in cold weather. Because the light 
comes directly from the screen (and 
not through glass), you can see the 
picture clearly, even almost edge-on. 
OK, stop imagining: The basic technol- 
ogy exists today in prototype form. 

James Veligdan, of the Brookhaven 
National Laboratory in Upton, New 
York, calls his new viewing device a 
planar optic flat-panel display. Be- 
sides TV, potential uses for the idea, 
which is patented by Associated Uni- 


Light source 


A new display beams light through sheets 
of acrylic (shown thicker than actual) to 
create a lighter, brighter alternative. 
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Digital micromirror chip 


Viewing area 


Mirror 


— Perry Beekman 


versities, include video-advertising displays, computers, car 
dashboard and aircraft-cockpit displays, as well as portable 
maps that could be used by the military. 

How does it work? "It's simple," says Veligdan. "Unlike 
CCDs [charge-coupled devices] or plasma, this is going to be 
a plastic extrusion." Sheets of clear acrylic are bonded to- 
gether and cut at an angle with a diamond-tipped bandsaw. 
Between each sheet is a material with a lower refractive 
index. Light from a laser or conventional projection system 
travels through each “wave guide” 
sheet, which ends at the screen. Each 
layer becomes one line of resolution 
[see illustration]. When extruded, a 200- 
layer display would be 116 inch thick; 
2,000 layers, around two inches thick. 

The display will be interactive, says 
Veligdan. ^A viewer can control the TV 
remotely by using a laser pointer, just 
like a person would use a mouse to con- 
trol a computer," he says. "You can't do 
that with any other type of display 
screen." Silicon-diode arrays could 
"read" the location of the incoming 
light.—Mariette DiChristina 


і 
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LOOKING FOR А 


SPORT 
UTILITY VEHICLE? 


Are you overwhelmed by all the choices out there? If so, the 
Essential Guide to Sport Utility Vehicles is for you. It's the only 
magazine on the market today that's devoted exclusively to 
the Sport Utility Vehicle Category! 


It's also from the editors of Popular Science Magazine, an 
automotive authority and a source you can trust. 


e The entire fleet of 41 SUV's tested and rated by our experts! 


* The information you need to make intelligent buying 
decisions! 


Look for it on a newsstand near you! Or, order one by 
mail by simply filling out the coupon below. 


= RECO 
p" Repair p; Cords 
Á qt ir Histon 
АЫ, a rw tories 


Wily 


Plus, enter the Essential Guide to SUV's Sweepstakes 
for a chance to drive away in a brand new 1997 Ford Expedition! 


Rules: No purchase necessary. To enter, please complete this official entry Г. 
form, or simply handprint your name, address and telephone number on а 
3'15* postcard, Mail to: The Essential Guide to SUV's Sweepstakes from 
Popular Science Magazine, PO Вох 8500, New Milford, CT 06776-8500. Enter | 


as often as you wish, but each enty must be mailed separately This sweep- 
stakes is open only to legal residents of the U.S., 18 years of age or older. 
Entries must be received by January 10, 1997 to qualify. Not responsible for 
lost, stolen, late, misdirected or Пере entries. Winners will be selected by an 
independent judging organization in a random drawing to be held on or about 
January 20, 1997. Decision of judges is final. Grand prize will be awarded. No | Name: 
Substitution, credit, cash alternative or transfer of prize. By entering this 
sweepstakes, winners grant Popular Science Magazine or its agents the right | Address: 
to se thei names, pictures and likenesses for the purpose of advertising and : 
publicizing the winning and/or acceptance of the prize unless prohibited by " 

Тан Winners will be notified by certified пай within 14 days of the drawing | City: 
Winners will be required to sign an affidavit of eligibility, and a liability public- 
ity release within 14 days or an alternate winner will be selected. Daytime phone: 


GRAND PRIZE: (1) 1997 Ford Expedition (standard equipment). (Est. retail 
value $35,000) All prize values are indicated in US. curency. Winners must 
be a resident of the United States. Winners responsible fr any federal, state 
o local taxes, and an expenses (including censes and registration) rt 
Specified herein. Sponsor and its agencies assume по responsibility or lability iti 

for damages, losses or injury resulting from acceptance or use of prize. 1997 Expedition! 
Employees of Popular Science Magazine, Times Mirror Company, The Ford wow ford.com 
Motor Company, CCM and other agencies, distributors, wholesalers and their 

families are not eligible. Void where prohibited by law. Odds of winning depend | 
on te number of entries caved. For a Ist o! pîze woes aide afer ia 
January 31, 1997, send а stamped self-addressed envelope by February 15, ii РТР 3 
January 31. 1997, send a stamped self-addressed envelope by February 15, | ato. Essential Guide to SUVs Sweepstakes, Popular Science Magazine, PO Box 8500, New Milford, СТ 06776-8500, Mf рит 
Winner's List, СО CCM, 470 Park Avenue South, New York, NY 10016. t 


State: Zip: 


ing the guide, please enclose a check or money order for $6.95 (includes shipping & handling) payable to Popular Science Magazine. PS | 
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Messages by Balloon 


PROVIDING GLOBAL Internet ac- 
cess with satellite networks in low- 
earth orbit has been a hot idea for 
several years. Now a Virginia start- 
up company proposes to do the 
same thing for less money by send- 
ing balloons into the stratosphere. 
Until recently, this idea was im- 
practical. Communications plat- 


Sky Stations would communicate through laser and microwave beams. 


forms need to stay in one place to 
receive and transmit messages. 
Unfortunately, stratospheric air is 
thick enough to have destabilizing 
winds, yet too thin to support con- 
ventional combustion or jet en- 
gines. Sky Station International of 
Chantilly, Virginia, thinks it has 
solved this problem with the devel- 
opment of the Corona Ion Engine. 
The ion machine uses ambient 
air as fuel. Developed by UCLA 
physics professor Albert Wong, the 
engine takes a large group of nega- 


No DVD for Now 


THIS WAS TARGETED TO BE the year of 
the digital versatile disc (DVD). The 
new format for home video and.com- 
puters is designed to deliver unheard- 
of picture quality and storage capacity. 
Well, kids, you can scratch DVD off your 


tively charged ions from the air and 
combines them with another large 
group of negative particles. The two 
ion groups naturally repel each 
other, creating a force that works as 
a propellant. About the size of a car 
engine, an ion engine could last as 
long as a decade. 

Sky Station's plan calls for ion 
engines to keep 250 platforms in 
fixed positions 100,000 feet above 
the earth. Hanging between two 
Hindenburg-like dirigibles, each 40- 
ton platform would 
support football- 
field-size solar pan- 
els and antennas for 
the transmission of 
signals to and from 
individual handheld 
communicators. 

Sky Station is 
claiming that the 
platforms’ proximity 
to the ground will 
allow it to provide 
data speeds that are 
faster than those 
proposed by planned orbital satellite 
systems. And floating balloons costs 
a lot less than space launches—$4.2 
billion versus $9.4 billion for the pro- 
posed Teledesic satellite system. Sky 
Station says it will offer service at a 
cost of 10 cents per minute. 

The low price has generated in- 
terest from organizations like CARE 
and the World Bank, which hope 
the system will be affordable for un- 
derdeveloped nations. If all goes 
well, a test platform could rise into 
the clouds by 1998.—Heather Millar 


Christmas list. In all likelihood, the 
format won't make it onto store shelves 
until next year. The big holdup? The 
people who'll be supplying the soft- 
ware—namely the movie industry— 
want some type of data encryption to 
prevent unauthorized copying. 

While concern over intellectual 
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Internet on the Go қ | 

DIALING UP the Internet takes on i 
a new meaning with the unveiling 


of mobile phones capable of dis- " 
playing Internet data. | 

AT&T will usher in its PocketNet 
mobile phone early next 
year. A special Internet 
browser retrieves four or 
five lines of text-only in- 
formation that can be 
read on the phone's 
display, Text is trans- 
mitted using a stan- 
dard called Cellular 
Digital Packet Data 
(CDPD) that allows 
for data transmis- 
sion over cellular 
phone networks. 
Short messages 
can be sent using 
the phone's key- 
pad. With a 
nickel-metal-hydride battery, the [ 
PocketNet weighs in at 11.6 pounds. 

In Europe, Nokia is selling its 
9000 Communicator with Internet * 
access for around $2,000. The 14- 
pound Nokia mobile phone splits 
open to reveal a keypad and display 
screen for data communication. The 
Nokia 9000 operates on a digital 
mobile-phone network being used * 
in Europe; the 9000 will not be іп- 
troduced in the United States until 
similar digital networks are more 
widely available.—F. V. 


Call the Web. 


property rights is well-founded, the 


movie industry, after all, cried foul 


when the VCR was introduced. Today, s 
videocassette sales and rentals area ` 4 
huge source of Hollywood's profits. А 


Chances are good that history will re- 
peat itself, especially if DVD movies ; 
are priced іп the $20 range.—F. V. 


IF YOU'RE LOST, 
WE'LL HELP YOU FIND YOUR WAY. 


IF YOU KNOW YOUR WAY, 
THEN FEEL FREE TO LOSE YOURSELF. 


EELE БЕРЕ 


GO INTERNET 


Direct Internet Access and 24-hour 
Online Q & A from CompuServe. 
With instant Internet access and 
unrivaled support to help you 
navigate it, CompuServe has the 
answers to your Internet questions. 
Features like “What's Hot" to show 
you where to go and what to see. 
Or join one of our Internet Forums* 
and discuss the hottest sites. Then 
e-mail your friends about the things 
you've discovered. For free software 
апа 10 free hours? just give us a call. 
We'll point you in the right direction 


then cut you loose to explore it. 


CompuServe 
1.800.487.8942 


www.compuserve.com 


Aerospike Steering 


Linear aerospike engines steer the vehicle 
during its ascent. In these engines, exhaust 
gas exits from nozzles positioned around 
the perimeter of a rectangular metal "spike." 
An automatic flight control system inde- 
pendently adjusts the throttles on the upper 
and lower modules of the seven engines to 
control pitch, roll, and yaw. For example, 
increasing the throttle for the lower mod- 
ules, and decreasing it for the upper ones, 
makes the vehicle pitch downward. 


Payload bay is 
removable, so 
satellites or 
other cargo 
can be loaded 
and tested 
before the 
launch date. 


Body flaps help 
control flight at 
high speeds. 


VentureStar reusable 
launch vehicle lifts 
off vertically from a 
launch pad. 
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Large angled fins and 
small vertical fins steer 
the vehicle during 
descent and landing. 


A fuel tank in 
the nose contains 
liquid oxygen. 


21st Century Space Shuttle 


By Bill Sweetman 


INFOGRAPHIC 
BY 
JOHN 
FRASSANITO 
& 


WE HAVE SEEN THE FUTURE of space launchers, and it looks 
like a potato. A potato with a '61 Cadillac rear end. 

That's the shape of the X-33, an experimental aerospace 
vehicle that will fly in early 1999, lifting off vertically like a 
conventional rocket, reaching speeds of more than 11,000 


mph, and gliding to an airplane-runway landing. In July, NASA selected Lock 
heed Martin's Skunk Works to build and test the X-33. The wingless vehicle 
will be broad and rounded, with large stabilizing fins sprouting from its 
chopped-off tail. No cockpit will break its smooth contours, because the X-33 
will have an autonomous flight control system instead of a pilot. 
The X33 will be a demonstration vehicle, the first step toward building a 
larger reusable launch vehicle called VentureStar, which will be able to lift 
а 40,000-pound payload into orbit at one-tenth the cost of today’s launchers. 
VentureStar is the most likely replacement in sight for the aging Space Shuttle. 
VentureStar is needed because NASA is in a trap. The agency wants a space 
station. To build and support it, NASA needs a launch system that can lift people 


ASSOCIATES 
AND 
SLIMFILMS 


Launch date 1981 1999 2004 
Height 184 ft. 67 ft. 127 ft. 
Liftoff weight 4,500,000 155. 273,000 lbs. 2,186,000 155. 
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VentureStar shown releasing a satellite. Its goal: to reduce cost of payload launches by 90%. 


and heavy loads into space. The Space 
Shuttle can do both, but it costs $500 
million a flight, and there are doubts 
about its safety. NASA needs a new 
launcher, but it cannot afford to build 
one unless it stops flying the Shuttle, 
a political impossibility. 

In 1993, NASA Administrator Daniel 
Goldin set up a special commission 
to find a way out of the dilemma. The 
team concluded that the most promis- 
ing solution was what some people 
had hoped the Shuttle would be: a 
reusable rocket that would go into or- 
bit without the aid of jettisonable 
boosters or a throwaway fuel tank. To 
find the best design for such a rocket, 
NASA sponsored a competition. The 
prize: a contract to build the X-33. 

From the start, there were two ob- 
vious candidates. Shuttle builder 
Rockwell International teamed up with 
Northrop Grumman to design a 
reusable launch vehicle that looks 
like a modified Shuttle, stretched to 
accommodate fuel tanks. McDonnell 
Douglas Aerospace pitched in with its 
Delta Clipper, shaped like an inverted 
ice-cream cone and designed to land 
vertically on stumpy legs. The third 
entry, from the Skunk Works, was 
more of a surprise, because most of 
the company’s high-speed work had 
been kept under wraps. 

The Skunk Works X-33 design dates 
back to a 1983 design study for a 
Shuttle-shaped, rocket-powered “trans- 
atmospheric vehicle” for the Air 
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Force. The Skunk Works continued to 
work on this technology until mid- 
1988 under a classified project code- 
named Have Region. David Urie, the 
Skunk Works manager for high-speed 
programs, recalls that it was in the 
early 1990s “when I was overcome by 
the conviction that we were on the 
verge of being able to do single-stage 
to orbit” with a rocket. He started to 
put together a design that blends Have 
Region technology with a wingless, 
flattened “lifting body” glider. Lock- 
heed Missiles & Space had studied 
the lifting body for NASA as a potential 
“lifeboat” to bring astronauts home 
from a space station in an emergency. 

NASA selected Lockheed to build 
the $1 billion X-33 because its lifting- 
body design offered higher perfor- 
mance at lower cost than its rivals and 
because the company proposed a 
more extensive demonstration pro- 
gram for the same money. Another 
factor may have helped Lockheed win: 
The X-33 could draw some technology 
from secret Air Force programs. 

The design of the X-33 and the 
way it is being built would raise this 
suspicion even if it were not a prod- 
uct of the Skunk Works, the world’s 
premier secret-airplane shop. The X- 
33 relies on a number of technologies 
that ostensibly have never been 
tested in flight. Some long-time ob- 
servers of NASA and Lockheed see 
this as strangely risky behavior. 
"You're seeing two organizations act- 


ing out of character,” says John Pike 
of the Federation of American Scien- 
tists. NASA is known for cautious en- 
gineering and a resistance to untried 
ideas from outside its own walls, 
while Lockheed has resisted pressure 
to share in high-risk projects. 

Paul Czysz, a former McDonnell 
Douglas engineer, points out that it 
usually takes at least eight years of de- 
velopment before a brand-new rocket 
engine can be used to launch a vehi- 
cle. “There has to be a tested engine 
out there,” he says. Both Czysz and 
Pike believe that a rocket-powered 
aerospace vehicle has been built and 
flown under a secret Pentagon pro- 
gram. But if that’s true, Lockheed is 
not ready to admit it. 

Whatever its origins, the Venture- 
Star design is elegantly simple. The 
designers’ first decision was that the 
vehicle would lift off like a rocket and 
land like an airplane. Taking off from 
a runway would require such a heavy 
undercarriage that the vehicle could 
carry no payload. Lockheed rejected 
vertical landing because that would re- 
quire the vehicle to carry landing fuel 
throughout the flight. 

Lockheed designers also decided 
to eliminate wings. Conventional air- 
plane shapes, Urie says, “have wings 
that you don't use until you land, but 
you have to carry them all the way up 
to orbit.” A lifting body does not pro- 
duce lift as efficiently as a wing, but 
this matters little because the vehicle 
is very light when it returns, minus its 
payload and fuel. VentureStar will be 
light enough to land on an 8,000-foot 
runway, shorter than the runways at 
most major airports. 

Another advantage of the lifting 
body is that it has an enormous amount 
of internal space. This is vital for a 
vehicle fueled by liquid hydrogen, 
with its very low density. An indication 
of the lifting body’s packaging effi- 
ciency is that the 975-ton VentureStar 
is roughly the same length and width 
as a Boeing 757 medium-range jet, 
but it weighs as much as two 747s. 

Lockheed paired the lifting body 
with an engine developed by Rocket- 
dyne. Most rocket engines have round, 
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A World of Reusable Launchers 


NASA'S SELECTION OF VentureStar may spell the end for Mc- Х-34 NASA's X-34 will test technologies to be 

" А А " used on a small commercial launcher 
Donnell Douglas' Delta Clipper. An improved version, called with a payload of 1,500 pounds. The X-34 will fly in late 
the DC-XA, has flown a few times, but funding for it ran out 1998, reaching a maximum speed of Mach 8, or 5,300 
in August. A fighter-size space plane called Black Horse may mph, at 250,000 feet. Rockwell and Orbital Sclences 

4 A E Corp. were selected to build the X-34, but withdrew 

also have a hard time getting further support. Designed by a from the project after less than a year, saying It was not 
freelance team led by Air Force test pilot Capt. Mitchell Burn- commercially viable. Now the project has been restart- 
side Clapp, Black Horse takes off from a runway with mostly od with Orbital sa thé sole contractor. 


empty tanks, then meets a KC-135 tanker at 35,000 feet to 
fill up with fuel for the second leg of its journey. Although 
Black Horse and DC-XA have been eclipsed by Ven- 
tureStar, several other projects are still active 

around the world—at least on paper.—B.S. 


M A KS Molniya, the company that. 


bullt the Russian space shi 


(the Russian acronym for Multipurpose / 

Space Plane). Perched on a 250-ton fuel tar 
MAKS Is carried to 35,000 feet by the 

largest airplane, the Antonov An-225. From | 


burning kerosene, liquid hydrogen, and 
liquid oxygen—to reach orbit. With 
two crew members, it can carry an a» 
elght-ton payload. The project is 

‘stalled for lack of money. 


Burlak Another Russian project, Burlak, uses a Tupolev Tu-160 
‘supersonic bomber as a reusable booster. The bomber 
carries a 28.5-ton two-stage rocket and releases It at 1,200 mph, putting 
as much as 2,500 pounds into orbit. Lofting a payload of that size from the 
ground would require a much larger booster. Launch costs will be half those of 
a conventional booster, according to the Russian missile company Raduga, 
which designed the rocket. Like 
m MAKS, It is still waiting for funds. 


SpaceCab _ D™4Ashord, avetoran 


British missile designer with 
early experlence in space launchers, founded Bristol 
Spaceplanes Limited to study a reusable launch system that 
emphasizes safety. Ashford's SpaceCab is a two-stage 


'ach Mach 3.4 and 140,000 feet. The all-rocket upper 

a delta lifting body, rather like a small Х-33. p <A 
An unusual feature is that the structure is partly 

pressure-stabilized, like an inflatable boat, 

to save weight. 
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design. Тһе Concorde-tike first stage uses rocket boosters to £e. P. 
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Тһе $10 Million Carrot 


SOMEDAY, SOMEHOW, a paying passenger will ride into 
space. Among those who believe it will happen: a group 
of St. Louis business leaders sponsoring the X-Prize, 
a $10 million award for the first passenger craft to 
achieve an altitude of 100 kilometers (62 miles). The 
basic rules: The craft must seat three adult travelers, 
land in reusable condition, and fly twice in 14 days. 
No government money can be used for the project. 
Aviation prizes have a noble history. Charles Lind- 
bergh flew across the Atlantic to win a $25,000 prize. 
The first human-powered aircraft to achieve sustained 
flight, American Paul MacCready's Gossamer Condor, 
won a prize that had been up for grabs for 20 years. 


round spike. De- 
signers hoped that 
the linear aerospike 
would power the 
Shuttle, but NASA 
opted for a more 
conservative design. 
The engine went 
into storage until 
Urie and his col- 
leagues mated it 
with the lifting 
body for Lockheed's 
proposed vehicle. 
VentureStar will 
have seven linear en- 


The X-Prize Foundation is the brainchild of Peter 
Diamandis, the founder of several aerospace busi- 
nesses. Supporters include astronaut Buzz Aldrin and 
aircraft designer Burt Rutan. They hope the prize will 

hasten the arrival of a 
space tourism 


ee industry. 


the X-Prize, the 
winner will have to fly 
well beyond the Earth’s at- 
mosphere, but not into 
orbit. The bad news is that 
it may cost $100 million 
or more to win the $10 
million prize. But that is a 
better return on investment 
than most aerospace 
startup projects. —8.5. 


bell-shaped nozzles, which have an 
inherent limitation: The ideal size of 
the nozzle depends on the outside air 
pressure, so a bell nozzle will work at 
peak efficiency at only one altitude. 
In the 1960s, Rocketdyne developed a 
newer nozzle called an aerospike. It 
resembles a bell nozzle turned inside 
out, with the hot gas stream exiting 
around the perimeter of the nozzle. 
With this type of nozzle, as the 
rocket climbs, the decrease in ambi- 
ent air pressure automatically changes 
the shape of the exhaust plume. 

The first aerospikes were round, 
but in 1972 Rocketdyne tested a “lin- 
ear aerospike” engine in which the 
gas stream exits along the surface of 


: a rectangular wedge rather than a 
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gines, arrayed across 
its entire trailing 
edge. The engines 
blend into the wing, 
causing less drag on 
descent than a clus- 
ter of round engines. 
Like most rockets, 
VentureStar is 
steered in its ascent 
phase by vectoring 
the thrust of the en- 
gines. But instead 
of moving on gim- 
bals as conventional 
rockets do, Venture- 
Star's engines are 
fixed. The rocket's 
automatic flight 
control system ad- 
justs the throttles on 
each of the engines' upper and lower 
modules to steer the vehicle. 

Under the rocket's carbon-fiber 
skin, carbon-fiber tanks on each side 
carry liquid hydrogen. The hydrogen 
tanks carry the main nose-to-tail thrust 
loads on takeoff. A smaller tank in 
the nose holds liquid oxygen, which is 
mixed with the hydrogen for combus- 
tion. The 45-by-15-foot payload bay is 
at the center of the vehicle. 

VentureStar is a featherweight giant 
designed to lift 40,000 pounds of pay- 
load to low Earth orbit, and 25,000 
pounds to the higher orbit that the 
space station will occupy. The air- 
frame, engines, and flight control sys- 
tems account for 9 percent of its 2.2- 
million-pound liftoff weight—roughly 


To claim 


equivalent to a 20-pound racing bike 
carrying a 200-pound rider. Most of 
the vehicle's liftoff weight consists of 
the liquid hydrogen and oxygen. 
VentureStar operations should be 
almost unimaginably different from 
today's space launches. “We took the 
top four man-hour-eaters on the 
Shuttle," Urie explains, *and said 
"we're not going to do that.” The 
Shuttle's solid rocket boosters, which 
must be fished from the sea and 
meticulously rebuilt after each flight, 
are gone. There are no heat-resistant 
ceramic tiles to be checked and re- 
placed, a process that takes an as- 
tounding 17,000 man-hours for each 
Shuttle flight. Because the lifting 
body has a large surface area, it re-en- 
ters the atmosphere more gently than 
the Shuttle, and can use a metal heat 
shield instead of ceramic tiles. The 
Shuttle's maneuvering thrusters use 
hypergolic fuels, which ignite on con- 
tact; the only fuels on VentureStar 
are liquid hydrogen and oxygen. And 
VentureStar has no hydraulic system; 
its flight controls, doors, and landing 
gears are electrically powered. 
Launches are often delayed when 
engineers discover a glitch in a satellite 
payload that has already been loaded 
onto the launcher. VentureStar won't 
have this problem, because the pay- 
load bay is a self-contained canister. 
The manufacturer will load the satel- 
lite into the canister, test it, and de- 
liver it to the launch site, ready to fly. 
With no boosters or external tanks, 
the cumbersome job of assembling 
the vehicle on a vertical tower is elim- 
inated. VentureStar will be checked 
out in a hangar, like an airplane. A 
routine turnaround in seven days is 
the designers' goal. Once the vehicle 
is fully operational, it is likely that 
there will be a number of Venture- 
Star launch and recovery sites around 
the world. Each site will be much 
smaller than today's launch complexes. 
VentureStar should be fundamen- 
tally safer than today's rockets, be- 
cause its design reduces the number 
of potentially catastrophic problems. 
For example, a conventional rocket is 
doomed if one of its engines fails in 
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flight. But VentureStar's engines 
have an emergency thrust reserve. In 
the worst case, when one of the seven 
engines fails on liftoff, the engine op- 
posite it will be shut down to balance 
the spacecraft, and the remaining five 
engines will be throttled up to carry 
the vehicle into orbit. 

The reusable rocket is not only 
safer but also more environmentally 
friendly. Its exhaust consists of water 
vapor, rather than the chemical wastes 
spewed out by a solid rocket, and there 
is no hail of debris from spent boosters. 

Lockheed is not yet ready to build 
VentureStar. There are still issues that 
the Х-33 demonstration flights must 
resolve. The X-33 is a 53-percent scale 
model of VentureStar and weighs about 
one-eighth as much. It will not fly all 
the way to orbital speed, but it will be 
fast enough to test the aerodynamics 
and metal heat shield under realistic 
conditions. The Х-33 is expected to 
reach Mach 3 on its first flight in 1999, 
a 30-mile hop from California's Ed- 
wards Air Force Base to nearby Bicycle 
Lake. A total of 15 flights are planned, 
mostly from Edwards to Malmstrom 
Air Force Base in Montana. 

Design and construction of the 
full-scale VentureStar will start in 
early 2000, and it is expected to fly at 
the beginning of 2004. The second ve- 
hicle is to be the first astronaut-carry- 
ing VentureStar, which could fly in 
early 2006. Not many vehicles will be 
produced at first. If VentureStar can 
fly as often as it is supposed to, three 
or four vehicles will be able to meet 


NASA and Pentagon needs, plus a large 
slice of the U.S. and international com- 
mercial market. 

Once the Х-33 has finished its tests, 
Lockheed and its partners are on their 
own. NASA has no money in its bud- 
get to build the full-size VentureStar 
and expects private industry to foot 
the bill. Finding investors willing to bet 
$5 billion in development costs on the 
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VentureStar will be able to carry 25,000 pound payloads to space stations like the one It is 
docking with here. Astronaut-carrying VentureStars could fly by as early as 2006. 


notoriously unpredictable space mar- 
ket may be as big a challenge as design- 
ing the new space plane. Lockheed 
may form an industry consortium, in- 
cluding VentureStar’s builders and 
other spacecraft producers, to spread 
the risk. It won’t hurt that, in August, 


Boeing agreed to buy Rockwell’s aero- 
space units, including Rocketdyne, 
adding a second aerospace giant to 
the VentureStar team. 

VentureStar’s impact on the space 
business will be profound. Zero-grav- 
ity manufacturing of exotic materials 
could change from a curiosity into a 
paying business. Urie also expects 
that satellites will become less costly: 


With far lower launch costs per pound, 
designers won't have to build satel- 
lites from expensive, ultra-light, super- 
durable materials. Satellites *don't 
have to be immortal when you can af- 
ford to replace them more frequently," 
says Urie. And if satellites become less 
costly, they will be more widely used 
for tasks such as agricultural survey- 
ing and pollution monitoring. 

VentureStar’s goal is to reduce the 
cost of launching payloads into space 
by 80 to 90 percent, to about $1,000 
per pound. But to convince potential 
customers that VentureStar can be 
built and flown on time and within 
budget, Lockheed will first have to do 
the same with the X-33—and 32 
months is not a lot of time. “Am I 
comfortable with the schedule?" asks 
Urie. “It’s like bungee jumping. At 
the point where you go off the plat- 
form, you're comfortable.” > 
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If this satellite deal won't get you 
off the couch, check your pulse. 


Be thinking about satellite TV? Come to RadioShack. Now for about a dollar a day, you can 
own an RCA®-brand DSS system with programming. Up to 200 channels on USSB® and DIRECTV®. 


Or subscribe to PRIMESTAR®, with equipment and program- * 
ming, also for about a buck a day. You can have up to a 
95 channels with no equipment to buy. If access to E 
tons of movies, pay-per-view, music and sports with digital - 

picture and sound gets your heart racing, come on іп. RadioShack. 

For a store near you, call 1-800-THE SHACK: You’ve got questions. 


RCA-brand system and programming sold separately. PRIMESTAR system anc cg and equipment may vary Installation 
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- Surf television channels 


and the Internet on the same tube. 
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BY MOST CRITERIA, it was a Norman 
Rockwell-style evening at home. Just finished 
+ with dinner, the two older children were in 


the yard throwing ragged tennis balls to the 
25 golden retriever. The baby was fast asleep on 
a blanket spread across the family room rug. 
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And behind her, Mom and Dad sat 
watching their big-screen TV, brows- 
ing for scenic New England vacation 
spots on the Internet. 

Wait a minute. What about that 
Internet thing? Safe to say, we were 
the first on our block—and among 
the first in the country—to kick back 
on the couch and flip through the 
pages of the World Wide Web with a 
remote control and a 31-inch screen. 
But our distinction is temporary. 
Computer and electronics companies 
are gearing up to sell America real 
products that finally deliver on the 
long-vaporous convergence of televi- 
sion and the Internet. 

Of course, the reality of Web TV 
takes some getting used to. "Excuse 
me,” announces the 7-year-old, return- 
ing to the bosom of her family at pre- 
cisely 6:30 p.m. “It’s time to watch 
‘Rugrats’ on Nickelodeon.” Her 4-year- 
old brother races in closely behind. 
“Yeah, the one where the pictures 
move fast,” he adds, distinguishing— 
rather saliently—between Nick- 
elodeon’s TV channel and Web site. 

For millions of adults (and older 
kids), Web TV should prove to be a 
more intriguing experience. Contrary 
to the solitary confinement of most 
computer activities, plenty of Web 
site offerings now invite an audience 
of two or more, from vacation-plan- 
ning programs and news feeds to mu- 
sic samplers and online games. The 
content of Web pages is 
frequently less than 
compelling (not un- 
like Saturday night 
TV), but putting 
them on a big 


Zenith offers a 
web browser built 
into its Inteq TVs. 


screen where more than one person 
can view them, and where you can 
leaf through the “pages” from the 
comfort of your couch, certainly 
doesn’t hurt their appeal. And—with- 
out getting up from the sofa—you 
can quickly send reviews and com- 
ments to friends via e-mail. 

Pairing the Web and television can 
make plenty of economic sense, too, 
especially for those who have yet to 
invest in a home PC that can be easily 
(and willingly) shared by everyone in 
the house. The cost of adding Web ac- 
cess to your TV or buying a new one 
with an Internet link varies, but the 
premium is generally $200 to $500. 
That’s no bargain if you have little use 
for the Web outside your home office, 
but it’s a far cry from buying a new 
PC just for surfing the Net. 

Actually, Web TV cannot be de- 
fined as a singular experience; nor 
can it be associated with only one 
type of product. Several companies, 
including Sony and Philips, are (or 
soon will be) selling set-top boxes con- 
taining modems and Web browsing 
software that enable you to surf the 
Net with your current TV. Others, 
such as Japanese electronics makers 
Bandai and JCC, are selling beefier 
boxes with CD-ROM drives that you 
hook up to your TV for Web access. 
Zenith, Samsung, and others are tak- 
ing the technology inside, incorporat- 
ing the modems and software 


into TV sets. Sega has intro- 


on box providing 
Internet access. 


Webster is an add- b 


duced a Net Link cartridge and 
phone line connection for its Saturn 
videogame system; Nintendo says it 
plans something similar. And 
Gateway's groundbreaking Des- 
tination, which meshes a full- 
throttle PC and full-size TV 
screen, will soon be chal- 
lenged by a joint PC-TV prod- 
uct from Compaq Computer 
and Thomson's RCA division. 

Still more permutations are 
on the way. TV makers say 
there's no reason the same 
Web-dialing technology could- 
n't be built into VCRs—a 
move that might finally make 
the picture-in-picture feature 
on new TVs useful. Just imag- 
ine watching a football game 
and being able to check 
player statistics on the Inter- 
net at the same time. 

Many cable TV compa- 

nies plan to offer new digi- 
tal set-top boxes for 
Internet access after the 
companies' one-way 
broadcast networks have 
been upgraded to han- 
dle two-way data 
traffic. Meanwhile, 
several computer 
hardware and soft- 
ware makers, includ- 
ing Digital Equipment 
and Oracle, have de- 
veloped prototypes of 


( 
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so-called network computers, or NCs— 
essentially stripped-down, low-cost 
PCs whose software and processing 
power come from the Internet. These 
3 NCs might be cabled to TVs rather 
f than use monitors of their own. 
Technically, this mating game is 
not quite as easy as it sounds. Just 
plugging it all in can be a challenge. 
While nearly all of the products being 
? introduced or envisioned to date use 
0 standard 28.8Kbps or better modems 


» THE MOVE toward TVs that let you 
surf the Web has stolen the thunder 
from another highly touted conver- 

У gence plan, Intel's Intercast system, 
which simultaneously delivers TV 
broadcasts and Web pages to your 
PC. Indeed, the many fledgling Web 
TV efforts raise anew a key question 

, about the Intercast approach: Is sit- 

b ting in front of a PC screen any way 

to watch TV? 

The Intercast system, which was 
announced last year but only recently 
approved by the FCC, piggybacks Web 
pages with regular TV broadcasts by 
transmitting the data within the “ver- 
tical blanking interval” portion of the 
television signal. The idea is to cou- 
ple TV shows and related information 
in the form of Web pages. For exam- 
ple: A news broadcast can be paired 
lv with more detailed news accounts, 
and they both can be viewed together 
on a PC screen. 

But the ability to tap into the Іп- 
ternet easily from your big-screen TV 
may give you another reason to say 
no to "intercasting." There are sev- 
eral obvious disadvantages to view- 
ing TV programs on a computer: PCs 
typically have small screens (14 to 
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that plug into existing analog 
phone lines, many family or living 
rooms don't have a phone jack—or 
don't have one that's near the TV. 
So be prepared to run some wire or 
use a wireless telephone jack exten- 
sion, which is available as an extra 
with some systems. 

A cable TV connection for data 
(with a cable modem) would greatly 
accelerate the flow of Web pages 
across the screen and make for more 


Bringing the TV to Your PC 


17 inches, diagonally) and often rest 
on desktops in home offices or dens, 
which may not be equipped with 
cable TV outlets. Other obstacles are 
less apparent. The Intercast system 
requires that you add a special TV 
tuner and data decoder card to your 
PC (or buy a PC that includes one). 
Even then, you receive only a hand- 
ful of selected Web pages, not access 
to the entire World Wide Web. 

The Intercast system, is backed 
by a diverse group of interests, in- 
cluding broadcasters such as NBC, 
QVC, Turner, and Viacom, as well as 
computer companies such as America 
Online, Compaq, Gateway 2000, 
Netscape, Packard Bell, and, natu- 
rally, Intel. 

Ultimately, though, only com- 
pelling content will likely sell viewers 
on the Intercast notion. NBC says it 
plans to use it for some of its prime- 
time lineup this fall, beginning with 
an "interactive crime lab" to accom- 
pany the broadcast of "Homicide: 
Life on the Street.” Viacom says it 
plans to use the system with its new 
MTV offshoot, called M2, to pair 
music videos with related Web pages. 
Smashing Pumpkins, anyone?—C.0. 


convenient connections. But 
practical cable modems and 
the networks to support 
them may still be two or 
three years away. Ditto for 
widespread, affordable digi- 
tal (ISDN) phone service. 
Displaying Web pages on 
a television screen is not as 
easy as plugging a video out- 
put cable into the back of a 
TV set, either—at least not 
for the engineers who design 
these systems. Under the cur- 
rent NTSC broadcasting 
rules, TV images are beamed 
to the screen using a system 
of 60 half-frames per second. 
(Every other line is illumi- 
nated.) This “interlaced” dis- 
play system effectively 
conveys the illusion of 30 
full frames of motion video 
per second, But com- 
puter monitors use a 
“noninterlaced” system 
that continually dis- 
plays all lines from 
top to bottom and is 
much better suited 
to finely detailed im- 
ages and close-up 


viewing, where interlacing can show 
noticeable flickering. Also, computer 
monitors typically display pictures 

at much higher resolutions than TVs, 
and with a better range of color. 

The two systems are not compati- 
ble, but the gulf can be bridged. One 
way is to convert the digital computer 
signals (or VCA signals) to analog 
NTSC format, which is far easier said 
than done. VGA-to-NTSC converters 
have been around for years, but pic- 
ture flicker and fuzzy text persist, in 
many cases, at even the base УСА 
resolution of 640 by 480 pixels. And 
those problems get worse with the 
higher Super VGA (800 by 600) or 
XGA (1,024 by 768) resolutions that 
are better suited to filling out big 
screens. Another option: digitizing 
NTSC signals and displaying them on 
a large computer monitor. That con- 
version has its own negative side ef- 
fects (jagged edges and color dropouts 
among them), and big-screen com- 
puter monitors can be very expensive. 

Because of these technical differ- 
ences, text that's easy to read on a 
PC monitor is difficult to read on a 
TV, especially when you view it from 
a distance. Pictures that look sharp 
on a PC monitor can appear grainy 
on a TV. Without some alterations, 
some Web pages are too wide for the 
TV screen, too, forcing you to scroll 
horizontally as well as vertically—a 
process that quickly grows tiresome. 

Other challenges arise as well. A 
remote control with a tiny trackball 
or directional buttons can move the 
pointer around the TV screen, but how 
do you type in text? What about printing 
Web pages or saving them to a disk? 
And how do you make getting onto and 
navigating the chaotic 
Web easy enough for 
anyone to handle? 


One of the most promising early 
attempts at clearing these and other 
hurdles is the WebTV set-top box so- 
lution devised by WebTV Networks 
of Palo Alto, California. An upstart 
company founded by three Apple 
Computer alumni, WebTV Networks 
(http:// webtv.net) has already licensed 
its technology to Sony and Philips, 
which each plans to sell the WebTV 
system under its own name this fall 
for about $300. WebTV Networks will 
run the Internet service that feeds 
Web pages to the boxes. The sub- 
scriber's cost is expected to be $19.95 
a month for unlimited use. 

WebTV’s hardware is unassuming 
enough: a set-top box that connects 
to the TV and a phone outlet, a re- 
mote control unit, and an optional 
wireless keyboard. (There is also a 
port for a standard PC keyboard.) But 
the proprietary hardware within does 
a remarkable job of converting Web 
data into a crisp, readable TV display 
viewable from a distance, Words are 
uniformly clear, graphics are colorful 
and sharp, and pages are properly for- 
matted for the TV screen, with no 
visible flicker whatever. 

The WebTV system’s real coup, 
however, may lie in its elegantly sim- 
ple interface and browsing software. 
It does a better job than any system 
to date—on a TV or PC—of putting 
a friendly face and an easy handle 
on the World Wide Web. An auto- 
mated registration system sets up 
your Internet account and assigns 


your system a local phone number for 
dial-up access. A WebTV home screen 
lets you call up a favorite Web page, 
search the Web, or choose from a di- 
rectory of categories (sports, kids, news, 
and so on). Local content—initially 
for 50 metropolitan areas—relating to 
restaurants, schools, and events will 
be available under an “Around Town” 
designation. You can do all of this, plus 
send e-mail, with the remote control. 
An onscreen keyboard appears if you 
want to type in a Web address or an 
e-mail message without a keyboard. 
Indeed, the killer application—as 
the computer folks like to say—may 
just be e-mail. The idea of quickly jot- 
ting off a note that’s delivered almost 
instantly is extremely appealing and 
certainly beats hunting around for a 
stamp. Checking for incoming mail is 
а snap as well. With WebTV, for ex- 
ample, the machine periodically dials 
in for messages, lighting up an LED 
on the box when new mail has arrived. 
WebTV is fraught with thoughtful 
touches. In addition to a “back” button 
on the remote for retreating to the pre- 
vious page, a “recent” button shows 
thumbnail pictures and descriptions 
of the last several pages you’ ve visited. 
And when a phone on the same line is 
picked up, or a call-waiting tone is detec- 
ted, WebTV disconnects temporarily 
and then reconnects where you left off. 
Clearly, an eye is cast toward 
the future here as well. A slot on 


the front of the box will enable it to 
read future “smart cards" for perform- 
ing transactions or accessing another 
WebTV system (in a hotel room, for 
example). And an expansion connec- 
tor on the side of the unit is intended 
to make room for an ISDN adapter, a 
cable modem, and/or a video capture 
card so you can hook a video camera 
to the system. This port will also be 
used for a peripheral that would allow 
you to connect a printer. 

WebTV is not a perfect model for 
Internet access via the TV. Data can- 
not be saved to a disk, and a built-in 
port for a printer would make more 
sense. And you don't get to choose 
your Internet service provider—it's 
WebTV or bust. 

Using WebTV Networks is hardly 
the only way TV makers can get a leg 
up. ViewCall America of Norcross, 
Georgia, has designed a similar three- 
piece setup (set-top box, remote, and 
wireless keyboard) called Webster, 
which is also expected to retail for 
about $300. While its software may 
not be as impressive as WebTV’s, 
the Webster box does offer a parallel 
port for cabling a printer to the sys- 
tem. JCC's iBox (about $500) takes 
the concept a bit further with a pro- 
prietary CD-ROM system, more 
memory, and ports for hooking up 
printers, floppy drives, and high-ca- 
pacity Iomega Zip drives. 

Eventually, the key to bringing the 
Web to the masses may be Internet 
access that would be standard inside 
a new generation of TVs. WebTV 
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Networks says TVs with its technol- 
ogy built-in will be available next 
year—Sony and Philips appear to 

be likely candidates. Zenith is start- 
ing even sooner, with a new line of 
NetVision sets that use a Web-dialing 
system developed by Diba Inc., a 
Menlo Park, California, company that 
develops designs for specialized “in- 
formation appliances”. Zenith has 
already announced 27-inch ($1,000) 
and 35-inch ($3,500) models, with 
the latter being sold under its new 
Inteq brand. 

NetVision sets each use a 28.8Kbps 
modem; when cable modems become 
available, you will be able to connect 
them through a high-speed Ethernet 
jack. The sets also come with an in- 
frared remote that has an embedded 
trackball, and a wireless keyboard is 
optional. Samsung plans to incorpo- 
rate the Diba technology into some 
of its TVs as well. 

Curtis Mathes says it will offer a 
text-only Internet browser dubbed 
UniView in 32-, 35-, and 50-inch sets 
by year’s end for roughly $300 more 
than regular sets. Mitsubishi and Hi- 
tachi say they will begin selling Web 
TVs this year, too, but have yet to 
reveal any details. 

Thomson, makers of the RCA 
brand, says it plans to test the Web 
waters first with a full-fledged PC-TV 
product similar to Gateway’s Destina- 
tion, which pairs a Pentium PC with 
а 31-inch monitor and special electron- 
ics for displaying TV as well as com- 
puter data. The Compaq-RCA product 
will use a screen that is 31 inches or 


larger and work more like a TV than 
a PC, according to Thomson. When 
the system is turned on, it will come 
up in TV mode, instead of booting 

up Windows 95 as Destination does. 

Thomson says it may offer several 
versions of its PC-TV with Compaq, 
with prices in the $3,000 to $5,000 
range. The first model is expected 
to be available early next year. 

Several big shoes have yet to drop 
in the Web TV race. Matsushita, maker 
of Panasonic and Technics brands, 
has yet to say when or if it might sell 
а cyber-ready ТУ or set-top box. Ca- 
ble TV companies such as TCI and 
Time Warner are currently testing 
cable-based Web TV products. And 
on the computer side, Microsoft is 
working on interactive TV technolo- 
gies of its own. 

But the most important shoes, as 
always, belong to you. Is browsing the 
Web on your TV worth an extra $300 
to $500? Maybe not, particularly if 
you already have a pipeline to the In- 
ternet in the next room. But more 
than half of all households still don’t 
have a PC, and nearly all of them 
have TVs. Then again, some PC own- 
ers might find a second, relatively in- 
expensive route to the Internet 
attractive. And while it’s hard to pina 
value on the Internet, merely seeing 
what all the fuss is about—and join- 
ing the global e-mail community— 
may be worth the price of admission. 

At the very least, it should make 
for some interesting conversations 
around the tube. Provided “Rugrats” 
isn’t on, that is. ® 


We Маке Our Parts To Fit Cars Майе In All These Parts. 


ACDelco has parts to fit Japanese cars like Toyota, 
Nissan, Mazda, Honda and Mitsubishi. Parts to fit 
European cars like Saab, Audi, Mercedes, Volvo and 
Volkswagen. And parts to fit American cars like 
Chevrolet, Cadillac, Ford and Chrysler. In fact, with 
over 65,000 replacement parts, including everything 


from alternators to batteries to water pumps, we have 
parts to fit over 95% of all cars and trucks on the road. 
And that, more than likely, includes yours. The way 
we figure, thats one sure way to put us on the map. 
For more info, contact 1-800-ACDelco or 


http://www.acdelco.com ACDelco 


It's like buying time. 
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New Саг 
Preview 


Here's what's 


what's not as 


By Tony Swan 


WE'RE ROLLING INTO the American 
automobile's second century and peering 
into the next millennium, but the business- 
as-usual attitude of automakers seems out 
of step with such mileposts. 


At General Motors, for example, family sedans and 
minivans dominate the 1997 model year, They're more 
contemporary and distinctly better than the vehicles 
they replace, but 
they're not exactly E 
harbingers of a new < 
age in technology. 

And the leading- 
edge research pro- 
grams likely to create 
reasonably practical 
electric cars or break- 
throughs in mileage? 
They're three to five 
years away from 
presenting workable 
prototypes. One 
exception: GM is 
pushing forward with 
its plan to build and 
market an electric car. 

Other automakers 
are putting EVs into 
service in 1997, in 
limited fleet-evaluation applications but with substan- 
tially more advanced batteries than GM's. But the GM 
entry will be the first EV to reach the dealerships. Changes 
to GM's mainstream line are less dramatic, however. 
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Dodge plans Dakota-based SUV for 1998. 


General Motors The GM car that will get the most 
attention in '97 will have two seats and a lot of horse- 
power—the '97 Corvette. This new 'Vette represents 
the first major redesign since the current-generation car 
was launched 13 years ago. 

GM also has fully re-engineered its mid-size and large- 
car platforms, setting the stage for its next decade with 
products that are simpler, stronger, and better-handling 
than their predecessors. GM is sticking with a series of 
two-valve pushrod engines, unlike its competitors’ multi- 
valve, overhead-cam offerings. 

Among smaller GM offerings, Chevrolet's Malibu for '97 


shares a chassis with the Oldsmobile Cutlass. This Ford 
Taurus-sized chassis also appears, with varying dimensions, 
in the new Pontiac Grand Prix and Buick Century, along 
with differences in suspension tuning and powertrains. 


happening and 


carmakers face 


the millennium. 


Buick's full-size Park Avenue Ultra will ride оп a 
slightly modified version of the Riveria/Aurora platform, 
arguably the best in GM's big car collection. 

The Saturn Coupe's exterior will be restyled, and Cadil- 
lac will launch its Opel Omega-based Catera experiment. 


Mid-engined Porsche Boxster due mid-'97. 


GM hopes to capture more of the minivan market 
with its trio of redesigned front-drivers: the Pontiac Trans 
Sport, Oldsmobile Silhouette, and Chevrolet Venture. 

Ford The Expedition joins Ford's sport-utility lineup, 
replacing the Bronco. Ford will follow up its mid-'96 
launch of the compact Escort/Mercury Tracer sedans and 
wagons with a coupe version. Ford is also planning a series 
of ventures that will integrate its U.S. and European 
operations. А new big-car platform shared with Jaguar is а 
good example, as is a small car that will be made in Eu- 
rope and sold here and overseas. E 

Chrysler With the first major re- 
design of its full-size LH sedans still 
nearly a year away, Chrysler's major 
new entry for the '97 model year is 
the redesigned Dodge Dakota mid- 
size pickup truck. 

Chrysler's other newcomer for 
1997—the Plymouth Prowler 
retro-look roadster—won't have a 
measurable bottom-line impact, 
but it's guaranteed to provide 
some visibility for the automaker. 

A much-needed Jeep Cherokee 
upgrade includes a modest facelift, a cab equipped with 
dual airbags, and retuning for a smoother ride and more 
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precise steering. 


Imports Asian automakers are consolidating their mod- 


els and moving from sporty cars to sport utilities. 

Among the Asians, Toyota will be the busiest in 1997, 
with a redesign of its Camry family. The Camry plat- 
form will be adapted for a new Lexus ES 300, with front 
drive slated to replace rear drive in the Previa for 1998. 
"Toyota also is constructing a new U.S. factory for the 


T100 full-size pickup; a new V8 will become one of the 
T100's engine options in 1998. 

Honda joins the mini-sport-utility derby late this year 
with the Civic-based CR-V. The sporty Prelude coupe 
will get a complete overhaul. 

Nissan is repositioning and 
retrenching as it turns its atten- 
tion to mainstream cars. The 
300 ZX sport—long the critical 
factor in projecting Nissan's 
image—will be gone, and the 
mid-size Altima will be updated 
by the manufacturer. 

Mitsubishi's flagship Dia- 
mante sedan will be exten- 
sively updated for '97, with 
the mid-size Galant due for 
a major makeover for '98. 

Subaru and Isuzu plan up- 
dated sport utilities, while 
Hyundai will replace the sporty 
Scoupe with the all-new Tiburon sports coupe. 

A coupe version of Mazda's Miata may join the lineup 
in 1998, but the RX-7 sports car series will be discontin- 
ued, and the future for Mazda's midsize MX-6 sport and 
the large 929 sedan is uncertain. 

Sporty cars may be disappearing from Asian lineups, 
but they're enjoying a renaissance in Europe. BMW 
plans a six-cylinder upgrade for the Z-3, joining brand- 
new Jaguar, Mercedes, and Porsche roadsters—the 
biggest single-year changeover in history for these 


All-new Corvette features 340-hp aluminum V8. 


famous marques. Audi plans production versions of the 
ТТ Coupe and Spider in 1998. 

Volvo is responding with an all-wheel-drive wagon in 
its lineup for 1998, and a sporty coupe and convertible 
for 1999. Audi will bring its aluminum-intensive V8-pow- 
ered А8 flagship sedan to the United States for 1997, 
while Mercedes is readying smaller, lighter replacements 
for its lordly S-class entries, due in 1999. Mercedes is.also 
putting the finishing touches on its AAV sport-utility 
vehicle, to be assembled in its new plant in Alabama. ф 
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Model 1997 2000 
Cadillac 
Integra New design with Tatera Opel-based US-buitt 
new alpha- rear-drive midsize т 
numeric name = sedan amives | 
а Us-bullt 30L Vö engine option Facelift due Seville 
E Facelift due - 
RL Facelift due Eldorado as Si 
и NSX Uncertain future == DeVille/ Side airbags added 
for mid-engined Concours s 
sports ar | pM 
SUX SUV Major redesign 
Я == Sport 
— porty cars may 
087 Convertible joins . Д 
lineup 
E Ó | e disappearing 
Audi 
Ca . a 
[3 W Gibt 
subcompact 
WE rom Asian ипеирѕ, DU 
M Avant wagon 
possible for , . . 
US. lineup Е 
16/56 CVT added to Redesign due m 
, powertrain options 
т Aumimumintens-  300-hp coupe » 4 
ive VB luxury version planned 
sedan due 
T/S Concept 2-seaters 2-seat coupe, в 
Teach production roadster due 
in US. 
Bentley Chevrolet 
Brooklands] Redesign due with Cavalier Minor facelift due — —— — 5 
Brooklands LB. BMW VB engines. Malibu All-new small Interim updates due 
Turbo R/RL midsize replaces 
Continental Lumina Se D Interim cosmetic 
Sp joins im cos 
Mm woe lineup; 215-hp updates 
ЗА V6 option. 
Monte Carlo Interim cosmetic All-new cous 
BMW updates Malibu 
13 190-hp 2.8L 16 Coupe version expected Camaro Camaro is 30; Lower-hp version 
engine option ameuy y шш 
F-Series Major redesign New convertible, edition 
due hatchback models due Corvette All-new Vette due New convertible 
S-Series Sport version in November; follows coupe 
joins 540i models; 345-hp aluminum 
side airbags 15118 
T-Series Side airbags Airbag for Updates due Venture New minivan with 
head protection 4th-door option 
B-Series Side airbags Possible Airbag for Redesign due [^ 
model convertible head protection ; == 
Astro Dual airbags 
Express/ First new full-size Dual Airbags 
Buick Chery Van van since 1970 s 
БЕТІ Аспен car on finally on sale 
new platform S-Series Pickup — Electric- 
Century All-new midsize model o 
sedan н т p 
Pickup Passenger ai Minew truck includes 
Regal Major redesign due lee 4-door model 
LeSabre Minor mid-year Major redesign on 8,5504. GVWR * —— 
facelift Aurora platform Sporty ZR2 44 
Park Avenue All-new sedans ride. Facelift due joins lineup oe € nÜ 
Riviera platform Passenger airbag | Police model 
"n Facelift due offered mid-year 
Passenger airbag 


Major redesign 
due for LH sedans Ц 0000 
Major redesign for 
— Eo o  — 
Interin freshening | 


M New Montero Sport is smaller, cheaper. 
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1997 


Model 1997 


GMC Truck 


Лапп erm freshening 
A - available ——— 
Dakota Pickup Ді "mini-Ram" SUV planned for 
esign - Dakota chassis. 2 —— 
4-door option 
planned for. 
v Cub Cab a 
Eagle 
Vision All-new replace- 
ment due e, 
Talon Possible convertible 
А option OMEN 
Ferrari 
CS ee a eae 
F512M Front-engined re- 
design due mid-97 Em 
F50 — - 
5 New, larger 
BN minivan expected 


Possible consumer 
model 


Interim facelift due 


T Facelift due. 
Facelift due All-new Hyundai Redesign due 
3.0L V6 replaces 

Mitsubishi V6 


Ty future for 
rear-drive sedan 
Aspire. Ninor trim updates Њу redesign “ bre T 
emphasizes. 2n 
erodynimics LEE Мен luxury SUV 
Escort Coupe joins new Sporty SVT ‘bnew Small аа 
sedan, wagon coupe planned Бот LE з 
пен platform 
pared ISUZU 
Probe All-new design Oasis Minivan Possible V6 All-new Honda- 
based on Contour engine option based van due 
is Rodeo | Extensive 
Contour 190-hp SVT fpe planned Major redesign redesign due 
editon planned r mid-year intro expected = = шымен 
Mustang Facelift due epe s 
Thunderbird Taurus-based Hombre Pickup Dual airbags - 
fontdrive = 
replacement due 
Taurus Mid-term facelift ك‎ 
Crown Victoria All-new front-dive large car m MEE " 
Windstar Final year for "Super door” Redesign planned place XIS 
пане Aerostar е mid-97 with th-door option mu 
ra CDM 
п 265-hp 6.8L VIO e ت‎ 
Explorer 205-hp O.C. 4.0L Interim updates due Ш = ET рае 
V6 joins powertrain = س‎ 
lineup 
Expedition | Жілен full-size VIO engine option 
4-door SUV 
replaces Bronco 
Ranger «speed automatic 
Pickup transmission option 
F-Series F-250, SAL Heavy-duty V10 engine option 
Pickup Ve join lineup | Р30йе for F350 
Geo 
Metro Modest facelift 
мом expected 
Prizm Extensive updates 
Tracker Special off-road Dual Airbags 
package for 


5-door wagon 


+ 


М 


y 


Model 199 
Lamborghini 
Diablo Convertible spider 620-hp Jota Кен Vector 
деді model беріз _ supercar planned model expected — 
Land Rover 
Defender 90 Wrangler-sized Convertible line 
hardtop SUV 
returns; 182-hp 
model joins 4.0L 
peed auto 
7 NnewsmllSUV — 
due mid-year 000 
FINEEN [ de _ - 
SC300/400 Ален coupes due Possible SC convertible 
65 300 All-new replace- 
Ж "А ment expected " 
15400 Interim cosmetic 
^ updates. 
LX 450. 


E-Class Wagon joins 350-hp AMG 
Eass lineup E50 sport sedan 

Sass Allnew smaller, Smaller CL coupe. 
lighter flagship replaces S-Class 


Mystique. jor facelift 
py win 
Loo ИРОДА Е expected 
able am Mid-term facelift ads 
Grand Marquis All-new front- 
M = drive large car u 
Cougar Front-drive Taurus- 
based replacement 
Villager = ааа 
‘Mountaineer 


Mercedes Is downsizing its sports cars, Including the new SLK. 


Maxima Interim freshening | 
2005 Doubtful future 
Lincoln for sporty coupe 3 
Continental Minor freshening due. Small Taurus-based 2005 Final year for. 
Lincoln planned rear- 
sporty coupe? " م‎ 
Mark Vl Nodest front, Quest Ford, Nissan 
rear restyling plan major 
Town Car ‘Al-new Town redesign 
Car planned Pathfinder Ален SUV 
Navigator New fullsize V10 engine option әліне mid-year Я < 
SUV based on Pickup New pickup 
Ford Expedition ___ due with 3.31. V6 _ 
Lotus 
Elise Small 2-seat 
PX roadster planned 
Esprit New Vê replaces 
ке жүй turbo 14 
Mazda 
Protege Interim facelift due All-new 
Escort-based 
— replacement. 
626 
Millenia ана 
М6 20727072 
MUS Miata Extensive redesign | Possible coupe 
wa ue at midyear | version 
یھ‎ nto === Olds "97 Cutlass: one of GM's new mid-size fleet. 
Ld 
Mercedes-Benz Oldsmobile 
Achieva Redesign due 
Mass Allnew mi Possible US. OOo oooO 0-2 - "P 
rep оп sale in Europe launch for minicar s ег 
Class Sporty QK coupe, All-new C-Class midsize sedan, 
ي‎ 5 X,  - کے‎ пен platform Ен 
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Model 1997 1998 1993 2000 Model — 1997 1998 1999 2000 Я 
Intrigue Minew midsize 
sedan; 240-hp Subaru и 
supercharged 3.8L Impreza "AWD Outback Possible turbo 
V6 engine option E pen 
Eighty Eight/ Anew car 5 
5 on Aurora platform 2 Legacy p Facelift due 
Мпа Redesign due a leas 
Silhouette All-new minivan 
with ath-door option я ЕИ ^ 
Bravada a е 
Plymouth uzuki y 
^ Swift Tnterim facelift 
Neon Minor trim, ue 4 
nee Esteem Interim updates 
Breeze Minor freshening expected 
Prowler imited- production хю 
aluminum hot-rod z 
erre Sidekick Dual airbags ) 
Voyager Interim freshening 
Pontiac 
Sunfire Interim facelift 
Grand Am Redesign due 
on new platform 
Grand Prix Major redesign 
on new platform. 
Bonneville All-new sedan on 
Aurora platform 
Firebird Facelift; pop-up Milder version 
headlights of Corvette 
disappear 152 8 
Trans Sport All-new minivan Interim freshening 
with 4th-door 
option 
Porsche 
Boxster стен mid- 
engined roadster 
due mid-year 
эп Мен едок Posible пен T ^ 
ment due; liquid- іу. engine T 
cooled flat engine Жі нші де 4 
j updates due 
Rolls: Royce Camry Major redesign Interim freshening 
Silver Dawn] Major redesign set for fall intro 
Silver Spur with BMW VB ‘Avalon Major redesign due 
«те Paseo Convertible 
joins lineup 
Saab Celica Styling, powertrain 
900 Styling, powertrain updates 
updates Supra Trim, interior updates E 
9000 New sedan, Previa All-new front-drive 
wagon debut minivan due 
mid-year mid-year 4 
Optional engine Electric RAVA 
upgrade planned дез fleet tryout 
№ 
3rd-door option 
VB engine, 3ré-door option 4 
US. pro- 
duction 
expected 4 
Beetle-ook 
subcompact 
debuts 15 
Major redesign New Cabrio; 
(Golf IV) planned possible Corrado 1 
revival 
Major redesign 
P n 
Redesigned sedan, Interim updates 
wagon debut 
'97 Saturn Coupe gets a new exterior. ۹ 
SC Coupe Extensive exterior Coupe redesign 850 Facelifted 850 AWD turbo Redesign due 4 
redesign follows joins sedan on debuts at wagon due оп new platform 
sedan styling Тен platform Detroit show mid-year 
Innovate Possible new 960 Front-drive | 
Opel-based replacement due 
midsize sedan [7] Sporty cipe; 
м Satur launches. Switch from lead convertible 
GM ET “acid to nichel- planned for 
electric car hydride batteries mid-year М 
60 10 зе | 


: Be a computer programmer! 


! 


> 
М 
У 


Train with a Pentium 100 | “itl 
Multimedia PC, featuring: ! Internet 


m 8 meg RAM m 1 gigabyte hard drive ш Super VGA color monitor Training! 
m Quad-speed CD-ROM drive with sound card 8 28,800 baud 
fax/modem m Visual Basic ш Power С ш Windows 95 
m Netscape Navigator" Web browser ш And more! 


|І | ё 


| 
ЕП! 


If you think computer programming is hot today, 
just look at the forecast for tomorrow — and for 
many years to come! The Bureau of Labor Statistics ЕР 
estimates that by 2005, computer-related — LEA 
employment will jump by an estimated 60% H 
nationwide for trained programmers — with 
as many as 400,000 NEW jobs opening up! 
Now, with NRI training, you can get the 
in-demand skills you need to build a top- 
paying career — or business of your 
own — in this high-growth, high- 
opportunity field! 


“Those with 


up-to-the-minute skills hottest languages — BASIC, С, and Visual Basic. 45 you explore the vast resources of the Internet 


debug, and document programs in three of today’s you can effortlessly move from one site to another 


can almost And, since Visual Basic is specifically designed for and World Wide Web. And while you're online, 
: жаға йі creating Windows applications, you learn to check out NRI's Home Page, where you'll find 
name their price. generate fully functioning Windows 95 programs! ^ exciting new services exclusively for NRI students. 
— The Wasbington Post, Best of all, you train with a powerful Pentium 
June 4, 1996 100 computer system with 8 meg RAM, 1 gigabyte анг ana 
It's true, With the lightning-quick growth of ESAE ope e ed ранее Send today for your FREE catalog 
technological innovation comes a soaring demand ° dem, Windows 95, and more! If the coupon is missing, write to us at the NRI 
for computer programmers and other specialists i a і School of Programming, 4401 Connecticut 


whose skills are critical to the success of high-tech 
companies. And, while the demand is high, the 
supply of specialists is low. That's where you come Learn to tap the power of the Internet CALL 1-800-32 1-4634, 


Avenue, NW, Washington, DC 20008. Or... 


into the picture. Now your course includes bonus training in PC Ext. 2001 
ise ваа Years ot cm сопе Соате E нын. Ung НЕ You may even contact us through our World Wide 
highly skilled computer programmer today's Netscape Navigator" Web browser we provide, d 


companies seek — and see your NRI training Web Home Page at: http://www.mhcec.com 


literally pay off! In fact, according to The 1 
Cd E SLR SEND TODAY FOR FREE NRI CATALOG! 


from $32,000 all the way up to $47,000 in some . POPE: T ч 
cities for those with expertise in today's Б a ОГ, DC 20008 5 
hottest programming languages! ~ М Check one FREE career catalog only — Bookkeeping and Accounting B 
m По PROGI —] Multimedia Programming 5 
C] Networking with Windows NT OR GET YOUR DEGREE . 
Get hands-on training C] Visual Programming in C++ FUNERIS 3 

4 б C] Microcomputer Servicing RYT 
with a Pentium 100 computer C] Desktop Publishing with PageMaker 1 = 
2 в 
and professional software а 
NRI's step-by-step lessons and hands-on LI 
programming projects help you first master ANRC ч - + d 
the design concepts used every day by SE ша " 
LI 
E 


successful PC programmers. Then, with the 
support of your experienced NRI instructor, you 
quickly move on to learn how to design, code, run, 


A Division of The McGraw-Hill Companies 
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Despite progress, American water supplies are er- 
ratically monitored and may contain contaminants 
with long-term health effects. Millions drink water 
that violates federal health guidelines. 


Pesticides 

Farmers used 1.25 billion 
pounds of pesticides and 
herbicides in 1995. De- 
spite their earthy Image, 
farmers usually side with 
chemical companies іп 
anti-regulation lobbying. * 
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Radon 
Natural radiation ap- 


ай қ 
pears In drinking water 
in isolated parts of the ^ Ai 
country. Arising from un- 4 
derground uranium de- id 
WE posits, it reaches water ж. 
© аз radon, which can be b 


Inhaled during bathing. осаат 
-—— Cryptosporidium and 
other organisms like sji 
cyclospora and my- 
cobacterla have м! 
evolved resistance 
to chlorine, the 
traditional treat- 
ment for disin- + 
fecting water. 


homes may never get new 
lead-free plumbing. 


Industrial Waste 
Factorles and farmers 
do not pay to clean 
up wastes; taxpay- 
ers do. Most U.S. 
D water treatment 
plants do not 
have technol- 


Don't take your drinking water for 


granted. Here's why you should get 


it tested and how. 


By Mark D. Uehling 


How Safe |5 Your 


ATER? 


ROBIN SMITH GOT UP HER NERVE. A housewife in Mechanicsburg, 
Virginia, she got her tap water tested —a step few Americans dare to 1 
У take. Smith's envelope came back from the laboratory with Бай news. 


“We don't drink our water,” she says flatly. *Haven't for three years.” A 


The amount of lead in her water, the lab reported, was more than double the level at which the 
U.S. Environmental Protection Agency advises people to take corrective measures. 
Smith can't afford to replace the pipes in her home, and she realizes that swallowed lead 
could damage her brain cells and those of her two-year-old twins. So she hauls drinking water by 
car from the homes of her sister or her mother-in-law, who live nearby. Smith is just one of 
many Americans who are concerned about the quality of their drinking water. While 
officials repeatedly boast about the virtues of U.S. water supplies, the public is suspi- 
cious. Last year, Americans spent $2.1 billion on bottled water and $450 million on 


PHOTO-ILLUSTRATION BY MARC TAUSS 


home treatment systems. At the heart of those two 


Is Bottled Water Better? booming industries looms a question: Is my water safe? 
Experts turn the question around, wondering if people 
THERE ARE SERENE SPRINGS and wells tapped by scrupu- who buy bottled water are easily frightened. "It's a lack 
lous companies that lovingly fill each bottle. But roughly of information, quite frankly," EPA Administrator Carol 
one-quarter of all bottled water comes from the same Browner told POPULAR SCIENCE. Which is not to say she 
rivers and lakes as municipal water. The massive quanti- has a rosy outlook: *I wouldn't take for granted the safety 


ties sold last year—2.43 billion gal- 
lons, or nine gallons foreach | 
American—make it unlikely that the 
stuff in your supermarket recently 
trickled out of the side of an alpine 
rock formation far from civilization. 

So why bother? Because the best 
bottlers take additional steps to pu- 
rify their product. "We don't want to 
scare anyone into drinking bottled 
water, but bottled water companies 
pick up where the EPA and the city 
treatment leave off," says Jennifer 
Levine of the International Bottled 
Water Association. 

If tests confirm that your water 


of this nation's drinking water. We still 
have very serious problems." 

The truth about America's drinking 
water is simultaneously reassuring and 
disturbing. Our water has never been 
safer: Experts now worry about quanti- 
ties of contaminants that could not 
be measured when the Clean Water Act 
was passed in 1972. Age-old scourges 
like cholera, dysentery, and polio— 
waterborne diseases still ravaging poor 
countries—are rare here. But new 
threats, threats specific to the late 
20th century, are not being squarely 
faced by government at any level. 
"There is a huge segment of the popu- 


is contaminated, bottled water can be a good solution. lation in the 20th century in America who can't go to 
In a few isolated cases, however, government tests have their own taps," laments Brian Cohen, a water expert at 
found arsenic, bacteria, and industrial compounds in the Washington-based Environmental Working Group. 
bottled water. So the only way to be sure that the bot- “We have not upgraded and invested in our drinking 
tled water you buy is superior to what comes out of water treatment." 

your tap is to check the processing method. For roughly half of all Americans, tap water comes 

Unfortunately, many terms used on bottle labels are from lakes and rivers. For another 35 percent, it comes 
not regulated by the FDA. "Pure," "natural," "organic," from underground aquifers. The remaining 15 percent of 
and “100%” are meaningless, and among the industry's Americans rely on private wells, which are not regulated. 
favorite ploys. It would be perfectly legal to sell "glacier" But it hardly matters where you get your water, because 
water from a ditch in Gary, Indiana. "Those [words] don’t any source can become tainted. Even if you buy your 
have any meaning," admits Levine. "That's just market- water at the store, there's no guarantee that it's safe. 
ing." Perhaps the biggest loophole is that water that is The biggest threats to the nation's water supply include 
purified or distilled before bottling need not be labeled three broad categories of contaminants, none of which 
with its source. So your bottled water could be coming are systematically removed by standard sand filtration 
from the same place as your neighbor's tap water. and chlorine treatment: 

Even terms sanctioned by the FDA can seem silly. * Industrial and agricultural chemicals. These have 
"Spring" water need not flow out of a spring; it just has turned up in both well water and lakes. Known to interfere 
to have the same composition as water that does so with hormonal systems in wild and laboratory animals, 
nearby. "Mineral" water refers to water with less than 250 they may cause behavioral disorders, learning disabilities, 
parts per million of dissolved solids, not the stuff found and reproductive problems in humans. 
under a rock in a pristine corner of Alaska. * Lead. Used in plumbing, lead can cause brain dam- 

A few regulated phrases are useful to buyers of bot- age even at low concentrations. Though lead pipes are 
tled water. "Artesian" means well water from contained no longer sold in the United States, lead is still allowed in 
underground bodies of water, which are more protected new faucets because of lobbying by plumbing manufac- 
from—but not completely immune to—agricultural turers. Lead monitoring programs are designed with bud- 
runoff and industrial contaminants. “Purified” refers to gets, not health, as the top priority. 
water that has been treated in one of four ways: dis- * Biological organisms. Water treatment plants release 
tilled by boiling, disinfected with ozone, filtered through 1.2 trillion gallons of raw sewage annually, much of which 
absorbent carbon, or filtered through a membrane flows downstream to someone else's water supply. Organ- 
by reverse osmosis. Both purified and artesian water isms such as Giardia are growing resistant to chlorine 
are free of lead. —M.D.U. disinfection, just as microbes infecting the body are be- 


coming resistant to antibiotics. 
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"You know 
how govern- 
ment is. You 
don't get all 

the results 
right away." 


EPA figures show that in 
1994, 45 million Americans, or 
about 17 percent of the nation's 
population, lived in communi- 
ties that had violated water- 
related health standards at least 
once. In 1995, EPA data show, 
69 million Americans lived in 
communities that exceeded the 
recommended levels for lead, and 12 million people were 
exposed to water that the EPA says should have been fil- 
tered but was not. Roughly 150,000 violations of the Safe 
Drinking Water Act occur annually, and few penalties are 
imposed for any of those except in high-profile cases. 

And though you might assume someone is checking 
your water 24 hours a day, in actuality there are no require- 
ments for daily, or even weekly, monitoring for chemicals, 
lead, or pesticides. Many contaminants are checked once 
every four years, if at all. Waivers and exemptions to pollu- 
tion-monitoring requirements are granted readily and 
legally. Loopholes make it easy for uncertified, untrained 
water "engineers," especially at smaller utilities, to hide 
problems. Drawing samples is on the honor system. And 
there is no single national mandate for water monitoring; 
each state adopts its own approach. "It's not a national 
issue," says Carl Reeverts, head of the data branch for the 
EPA's water programs. “It’s a local issue in terms of what 
your local water system provides." 

So how do you know what's in your water? By law, you 
can ask local water officials, but they may not be willing 
or able to discuss the subject in plain English. At the 1996 
convention of the American Water Works Association, a 
trade association for water managers, one attendee sug- 
gested stating even the most alarming results in ways that 
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Harold and Mary Parentini of Columbus, New Jersey, һауе their water tested regularly and use a filter. 


make them seem insignificant. “If you put a lot of zeros 
to the right of the decimal point, people don't react, even 
if it's a really high number,” he said, noting .0003 milli- 
grams per liter sounds better than 3 parts per billion, a 
dangerous level for some contaminants. 

That kind of talk can make people like Harold Parentini 
blanch. He got his water, and that of his retirement com- 
munity, tested after realizing he lives near a garbage 
dump that doubles as a toxic waste site in Columbus, 
New Jersey. "You know how government is," the 77-year- 
old retired pharmacist says with cheerful cynicism. “You 
don't get all the results right away." So Parentini regularly 
sends samples away for independent testing. The results 
indicate that his water is fine, but Parentini is taking no 
chances: He has installed a filter. [For more on water fil- 
ters, see “Filters and Other Home Remedies."] 

Even when water meets government standards, it may 
not be safe for everyone to drink. Last year, in a surpris- 
ing admission of failure, the EPA and the Centers for 
Disease Control issued a little-publicized directive advis- 
ing people with severely compromised immune systems 
to consider boiling their water. The directive, which 
applies not only to ATDS patients but also to some of 
the elderly and many cancer patients, could affect 10 per- 
cent of the U.S. population, or about 25 million people. 


After their trees died, Walter and Connie Stachelek of North Wales, Pennsylvania, had thelr water tested. 


"The number could be quite high," agrees Edward F. 
Rossomando, director of the Waterborne Disease Center 
at the University of Connecticut Health Center. The 
main risk is a protozoan, Cryptosporidium parvum, which 
forms cysts that can cause severe intestinal problems. The 
cysts have evolved to withstand harsh environments and 
can easily survive a dunking in Clorox, which is far stronger 


Yes, you should 2 
get your water 
tested. For mot 
information, 
to frequently ‹ 
and a personal 
concerns, visit 
home page at 


“We developed 
a problem with 
bacteria. But we 
were glad that 
nothing turned 
up that was 
more serious.” 


than the chlorine in most water 
treatment systems. 

According to The New Eng- 
land Journal of Medicine, as few 
as 30 cysts can cause diarrhea in 
a healthy person and can be fatal 
to an AIDS patient. In a 1993 out- 
break, Cryptosporidium killed 100 
people in Milwaukee. The water 
systems of America have no 
credible defense against this parasite. “The level of tech- 
nology is back in Louis Pasteur's time,” says Rossomando. 

The EPA does not require that engineers check for 
Cryptosporidium, citing the cost and technical difficulty 
of identifying the parasite. As a result, future outbreaks 
are likely. “Surface water should be continuously monitored 
for Cryptosporidium,” says Thaddeus Gracyzk, a microbiol- 

ogist at Johns Hopkins Uni- 
versity. “It should have been 
started a long time ago.” 
Other waterborne perils 
take much longer to cause 
harm. Chlorine byproducts 
called trihalomethanes, of 
which chloroform is the best- 
known example, take years 
to cause an estimated 10,000 
cases of bladder and colon can- 
cer annually. That’s ironic be- 
cause chlorine generally makes 
water safer. “If you pour yourself 
a glass of water and it smells like 
bleach, you might think of not 
drinking it,” suggests Dr. Robert 
Morris, an expert on trihalo- 
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methanes who works as ап epidemiologist and family 
practice physician at the Wisconsin College of Medicine. 
^We've been too reliant on chlorine as a solution." 

Unfortunately, though, some water systems follow the 
example of Washington, D.C., adding more chlorine when 
bacteria counts rise. In a few states, it's 
gotten to the point where officials rou- 
tinely check for cheating on water sam- 
ples. One analyst in Pennsylvania, 
Richard Stump, says some samples he 
processes reek of chlorine—evidence of 
tampering to produce good results. “We 
just reject those," says Stump, laboratory 
director for Suburban Water Testing Lab- 
oratories. “Ethically, I cannot process а 
sample like that." 

Stump could handle a sample from 
someone like Janet Tapper of Portland, 
Oregon. Local authorities did not 
answer all her questions about water qual- 
ity after they switched her home to a new 
water supply—the Tualatin River, which carries farm 
runoff. "They said they knew there were certain levels of 
pesticides in there and that they were coming from farm- 
land," she recalls. Uncertain about what might be entering 
their water supply, Tapper and her husband spent several 
hundred dollars to install a Multi-Pure filter. “We felt 
we'd be better safe than sorry," she says. But even Tapper, 
knowledgeable as she is, did not take a basic step: getting 
her water tested. 

Most experts recommend testing as the first line 
of defense, especially for common but dangerous 
contaminants such as lead. Richard Maas, director of 
the Environmental Quality Institute at the University of 
North Carolina in Asheville, heads a team that has ana- 
lyzed water samples from 100,000 American homes. 
"You've got a one-in-six chance that you are being exposed 
to neurologically damaging levels of lead in your tap 
water,” warns Maas, who says some researchers believe 
deficits in intelligence can be correlated with lead levels. 
“It’s about one IQ point, we think for [each] ten parts per 
billion of lead,” says Maas. 

Surprisingly, when it comes to lead and many other 
compounds, the EPA does not have firm rules. Today's 
patchwork of water laws and regulations includes so 
many exceptions, exemptions, and loopholes that engi- 
neers simply do what their great-grandfathers did: chlori- 
nate. It's all they know. "We've been stagnant for 80 
years,” says Erik Olson of the Natural Resources Defense 
Council, a leading voice for clean water. “We have not 
made any improvements since chlorine and filtration 
were introduced in the early part of the century.” 

Politicians back up their engineers. My town, a mayor 
pleads, can’t afford water that clean. Such complaints are 
not likely to disappear even though Congress recently 
passed legislation to revise the Safe Drinking Water Act. 
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Howto Test the Waters 


YOU LIVE IN A CABIN 50 miles from the nearest highway. 
You have one neighbor—an Amish widow. Should you 


get your water tested? Yes. 

Norman Rockwell's America is 
dead. Today, even well water can be- 
come contaminated—by septic sys- 
tems or agricultural chemicals, for 
example. And in urban areas served 
by the most advanced water treatment 
systems, thousands of people can still 
get sick from drinking tap water. 

Most industrial and agricultural 
threats cannot be tasted or smelled, 
so it makes sense to have your water 
professionally tested, especially if 
you have children in your household. 
Their undeveloped blood-brain barri- 
ers make them particularly vulnera- 
ble to lead. Also, the stomachs of toddlers less than four 
months old absorb nitrates (from fertilizers) that can 
cause methemoglobinemia, or blue-baby syndrome. 

The good news is that once a test is complete and, as 
is most likely, shows no problem, there is no need to buy 
bottled water or install a filter. Researchers agree it is 
wiser to confirm your water is safe than to buy truck- 
loads of Evian on the basis of suspicion. It's cheaper too. 

People who have had their water tested speak with 
relief: They know what's in their water, and take appro- 
priate preventive measures. "We developed a problem 
with bacteria," concedes Walter Stachelek of North Wales, 
Pennsylvania, who became worried about his well water 
when five huge oak trees in his yard died suddenly. “But 
we were glad that nothing turned up that was more 
serious." Only a few percent of water samples sent to in- 
dependent testing labs show serious contamination. 

If you do discover problems, have your water retested 
after taking corrective measures. And if you live in an area 
that experiences seasonal fluxes in contaminants—from 
farm runoff, for example—you should draw samples when 
contaminants are likely to be at peak levels. 

To find a lab certified by your state, check the Yellow 
Pages or the EPA's drinking water hotline at 800-426-4791. 
To arrange a $17 test for lead in your water, call the En- 
vironmental Quality Institute at 704-251-6800. Subur- 
ban Water Testing, at 800-433-6595, offers a wide range 
of home water tests from $50 to $475. National Testing 
Laboratories, at 800-458-3330, the nation's largest test- 
ing firm, offers a screen of basic contaminants for $94. 
For more information about drinking water, including 
answers to frequently asked questions, and a personal- 
ized checklist of concerns, visit the PoPuLaR Science home 
page at www.popsci.com.—M.D.U. 
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Filters and Other Home Remedies 


THE TRICKS OF DISREPUTABLE marketers of water filters are 
limited only by the imagination. One bogus operator sold a 
copper apparatus that provided no treatment whatsoever 
but that did come with a rabbit's foot or a copy of the New 
Testament. Regulators uncovered the scheme and forced 
him to refund the money. “A number of people didn't want 
their money back," recalls Ellen Crocker, a U.S. General 
Accounting Office auditor. "They said it worked just fine." 

Even though there is virtually no federal regulation of 
the filter industry, reliable products do exist. "The critical 
thing is knowing what your problem is, and what the 
technology will do," says Joe Harrison, research director 
of the Water Quality Association, which accredits techni- 
cians and contractors. A consumer information package is 
available from the association at 800-749-0234. 

There are three major technologies for water treat- 
ment in the home, and little agreement on which is 
best for a particular pollutant. It's a good idea to seek 
advice from a professional plumbing contractor before 
you install a system. Carbon-based units in "granular" 
or "solid block" configurations can trap chlorine, lead, 
and petroleum compounds. Reverse osmosis uses a 
semipermeable membrane that can remove a wide vari- 
ety of minerals and large manmade molecules. Distilla- 
tion is boiling, which removes some 
manmade contaminants. In general, 
the cheapest pitcher/filters cost 
$20; the most expensive basement 
systems cost $1,000. 

NSF International, a nonprofit 
trade organization, evaluates filters 
to see how they measure up to manu- 
facturers' claims. To get a booklet of 
products that make the grade, call 
800-673-6275. Products meeting NSF 
standards #53 or #58 are the only 
ones likely to solve bona fide health 
problems. Respected names include 
Amway, Brita, Culligan, Everpure, 
Kinetico, and Pur. 

Even NSF certification is no guarantee of long-term 
reliability. Thanks to complex plumbing, some home 
treatment systems are prone to clog or break. Other mod- 
els may work with agonizing slowness, dribbling out 
a gallon in seven hours. Some systems can't tolerate hot 
water or are fouled by hard or iron-rich water. 

A poorly maintained filter could be worse for your 
health than drinking tap water. So it's important to follow 
manufacturer's instructions carefully, or to purchase a 
maintenance contract from an installer. If you perform the 
maintenance yourself, you may want to test your water 
regularly to make sure your filter is working. —M.D.U. 


The new law requires utilities to alert newspapers and 
TV stations to what’s in the local water. Meanwhile, fed- 
eral officials say states are in charge. State officials say 
Washington has not provided the necessary funds for 
overseeing the water supply. Blame, like water evaporat- 
ing and falling back to earth, cycles between different 
levels of government. 

Officials at the local level, of course, are the most 
vulnerable to citizens’ wrath. Some of that blame is mis- 
placed, because local officials have little control over con- 
taminants entering their watersheds from thousands 
of sources, many of them located in rural areas. In July, 
the CDC reported that four Indiana women had had mis- 
carriages, some more than once, because of high levels of 
fertilizer compounds in their drinking water. The chemi- 
cals had reached the women’s wells. The women no doubt 
assumed well water would be insulated from whatever is 
happening to the rest of the country. Yet all water systems 
are connected by modern life, which spreads thousands 
of barely understood chemicals across the landscape and 
into once-impregnable corners of the American heartland. 

Which leads us to the Rev. George Ogle. A resident 
of rural Illinois, he became an activist after learning 
of the pesticides leaching into his water supply. He and 
his wife have gone on and off bottled water; the stuff 
that comes out of their kitchen tap has levels above 
federal guidelines for atrazine and cyanazine, two toxic 
weed killers popular among Midwest- 
ern farmers. (Even those guidelines are 
three to 10 times higher than what 
is allowed in food.) “At least two-thirds 
of my life, no one thought about the 
water,” says Ogle. “Nowadays, it’s one 
of the major day-to-day worries.” Some 
Illinois towns, including Danville and 
Decatur, supply bottled water to re- 
sidents when pesticide or nitrate levels 
in city tap water get too high. “Un- 
fortunately,” says Ogle, “our society 
doesn’t value itself enough to improve 
the water supply.” 

Like the Ogles, many Americans are 
worried about the quality of their drink- 
ing water. But that concern isn’t always shared by the 
people in charge of water systems, says John Cameron, 
associate director of Citizen Action in Chicago. “These 
are not public health experts,” he says. “They are not 
experts on oncology. They’re water engineers.” And at 
the federal level? “The EPA has been diddling around 
for some time,” he scoffs. “I think we can provide clean 
drinking water without having every American be their 
own water utility.” Perhaps the biggest irony of all is that 
much cleaner drinking water might be had for just $30 
per person, according to the EPA. That’s a drop in the 
bucket compared to what worried citizens already spend 
to bring water home from the grocery store. <> 
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when you 
*pro" in one of 14 
professions. 

Professions that could easily 
earn you $18 to $30 per 
hour. Foley-Belsaw's unique 
training programs can make 
those dreams come true. 
The key to your success lies 
in providing a service that 
is in great demand. Foley- 
Belsaw 
focus on fourteen fields 
where the demand is grow- 
ing and will continue to 
grow through the twenty- 
first century! And with 
Foley-Belsaw’s unique 
approach, you gain skills 
quickly in your spare time 
at home. You can even earn 
cash while you learn. 
There’s no “classroom pres- 
sure"... no fierce competi- 
tion ... you set your own 
pace, your own study style. 
Foley-Belsaw also provides 
*extras" other courses don't 
offer: a 100% money-back 
guarantee; along with all the 
professional tools and 
equipment you need. 


FOLEY-DEISAN INSTITUTE 


TO JONES 


BE "THE BOSS" 
OF YOUR. DWN 


Locksmithing. 

As millions of 
Americans demand 
greater protection, this 
becomes a high 
demand field. 


e Saw & Tool 
Sharpening. 

А business where 90 
cents out of every dol- 
lar you take in is cash 
profit! You'll earn $18 
to $25 per hour run- 
ning machines that do 
the work. 

VCR Cleaning 

Maintenance & 
Repair. The VCR has 
become a basic part of 
nearly every American 
household. Make up to 
$50 per hour in this fast 
growing field. 

Upholstery. 

As furniture 
prices rise and quality 
noticeably decreases, it 
makes good sense to 
pursue a career in 
upholstery. 


Small Engine 

Service & 
Repair. There аге more 
than 65 million small 
engines in use today. 
You can make $45 in 
just 1/2 hour for a sim- 
ple tune-up and even 
more for many simple 
repairs. 


YES! SEND ME THE 
FOLLOWING 


OPPORTUNITY KIT 


e opportunity kit. 
ning in one of 14 


Professional 

Woodworking. 
Build over $3,000 
worth of valuable furni- 
ture while you learn! 
Create heirloom-quality 
furniture and save thou- 
sands on your own 
home repairs. 


Q Computer 
Repair, 
Maintenance & 
Upgrade. The comput- 
erization of America is 
taking place! Jump on 
а high paying occupa- 
tion with an unlimited 
future. 


(8) Computer 
Programming. 
Programmers with the 
right skills command 


top dollar. Learn com- 

puter languages. 
TV/Satellite 
Dish. 

The demand is growing 

for the variety in enter- 

tainment only a satellite 

dish can provide. 


Gunsmithing. 
Skilled gunsmiths 
charge up to $50 per 
hour for simple repairs. 

Vinyl Repair. 

Just a few days’ 
practice and you're 
ready to do repairs for 
pay.This process is easy 
and the demand never 
ends. 


12] Computer 
Specialist. 
Learn word processing, 


spreadsheet and data 
base applications. 


Electrician. 

In a business of 
your own or working in 
the commercial or resi- 
dential field you can 
make top dollar. 


[14] Networking 
Specialists. 
Learn the skills 
required to make big 
money tying Personal 
Computers together to 
make efficient operat- 
ing systems. 


CALL TOLL FREE 


800-487-2100 


FOR FREE INFORMATION PACKET! 


ı Foley-Belsaw Institute 

6301 Equitable Road * Kansas City, MO 64120 
Please Check Only ONE of the Following: 
Û Locksmithing 00000 
О Small Engine Repair 00000 
О Saw & Tool Sharpening 00000 
О VCR Repair 00000 
О Upholstery 00000 
О Woodworking 00000 
О Computer Repair 00000 
Name 
Street 
City 
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О Computer Programmer 00000 | 
О TV/Satellite Dish 00000 1 
О Gunsmithing 00000 f 
Q Vinyl Repair 00000 1 
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O Networking Specialis 00000 | 
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Advanced stability 
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systems tackle winter's worst. 


WE'RE CREEPING DUE SOUTH somewhere on Michigan's 
Upper Peninsula when darkness and a mean blizzard tighten 
their grip on our test fleet: a Cadillac Seville, а Mercedes-Benz 
5420, and a BMW 750iL. Lit by headlamps, the blowing snow 
fills our windshields with blurry white dots eerily reminiscent 


of the shift to hyperspeed in Star Wars. Contrary to that illusion, speed is the last 
thing on our minds. When Upper Michigan's winter weather gets this bad, survival 
is the priority. Staying on the road demands our full concentration. 

Luckily, advanced technology is on our side. Since this is the return journey 
from our annual winter test, and this year's subject of investigation is electronic 
stability systems, we know precisely what the latest and greatest car 
handling aids can and cannot do. The new systems use advanced 
electronics to actively intervene in one of the worst winter-driving situations—a 
skid that threatens to put your car off the road. The technology actually activates 
a brake on a single wheel—something beyond the bounds of normal driver control. 

We had our first chance to look at this technology early in 1995, at which time 
the systems were headed toward the U.S. market [see "The Spin Doctors," Dec. 
'95]. Now we were ready for a more exhaustive test. When the combination of 
cold, snowy weather and the arrival of test vehicles fell into proper alignment, we 
scheduled a few weeks of subjective evaluation and several days of objective 
testing at two proving grounds to quantify how well these systems work. 

Stability systems are the next logical step in a process that began with antilock 
braking in the early 1980s. Then came traction control, beginning with a few 1989 
models. BMW was the first to introduce a handling-enhancement system called 
Dynamic Stability Control (DSC) in the 1995 model year as standard or optional 
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equipment for its 7- and 8-series cars. 
Mercedes-Benz fielded its Electronic 
Stability Program (ESP) for 1996 S-class 
and SL-class models powered by a V8 
or V12 engine. Last winter, Cadillac 
introduced its version, called Inte- 
grated Chassis Control System (ICCS), 
with stability enhancement. It is stan- 
dard equipment on 1997 Cadillac 
Seville Touring Sedan, Concours, and 
Eldorado Touring Coupe models. 
Since ICCS production had not yet 
begun at the time of our test, we bor- 
rowed a Seville engineering prototype 


wheel position sensor. 
These transducers com- 
municate with micro- 
processors that manage 
traction control, an- 
tilock braking, and en- 
gine braking (during 
lift-throttle decelera- 
tion) functions. In turn, 
the computers modu- 
late brake pressure to 
prevent wheel lock, adjust ignition 
timing and throttle position to avoid 
wheel spin, apply the rear brakes as 
needed to aid traction control, and 
open the throttle in certain instances 
to curtail lift-throttle oversteer. DSC 
is, in essence, a straightforward exten- 
sion of already existing functions. 
The BMW's sensor array helps the 
control computer know when to 
take corrective action. The underlying 
theory is the fundamental relation- 
ship between front-wheel speeds and 
steering-wheel angle. It's as simple 


Activating the DSC system brought a significant 
gain in stability, but speed averages dropped. 


from Cadillac for evaluations. The 
BMW 750iL and the Mercedes 5420 
are current production models. 

We were well-aware that these three 
systems differed greatly in scope and 
design. One reason is market timing 
—every maker's desire to be the first 
out with a new feature, even though 
that particular technology is rapidly 
evolving and improving. The second 
reason is major chassis differences— 
both the BMW and the Mercedes- 
Benz are rear-drive designs, while 
every Cadillac that would benefit 
from ICCS is a front-driver. The lo- 
cation of tractive (propulsion) forces 
is one of the key issues related to di- 
rectional stability. 

Even though BMW deserves credit 
for being the first out, its system 
must be considered an interim design. 
(A far more sophisticated approach 
is under development for introduction 
on 1998 BMW 3-series models.) The 
DSC equipment list is short: four 
wheel-speed sensors and a steering- 
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as this: Crank the steering wheel to the 
right, and the left front wheel turns 
more quickly than the right front wheel 
as the car corners through an arc. 
When wheel speed and steering posi- 
tion go out of kilter, the control com- 
puter senses a stability problem. If 
the front-wheel speed differential 

is too small, the car is understeering 
(the front slides wide of the desired 
arc). If the speed differential is too 
large, it's oversteering (the tail drifts 
wide of the intended arc). 

Two types of corrective action fol- 
low concurrently. Drive torque is 
reduced and the rear brakes are selec- 
tively applied to slow a wheel that's 
beginning to spin. This restores lat- 
eral grip at the rear of the car and helps 
the driver regain directional control. 

Though essentially similar, the 
Mercedes-Benz approach has some 
important differences. Instead of 
sensing the loss of stability indirectly 
by comparing front-wheel speeds to 
steering-wheel position, ESP makes 


that determination directly with a 
yaw-rate sensor. 

The second difference is that Mer- 
cedes uses all four wheels, one or 
two at a time, to generate a yaw torque 
(twisting action) about the car's ver- 
tical axis. Imagine, if you will, a model 
car with a toothpick inserted verti- 
cally through its center of gravity. That 
toothpick is the yaw axis; in an over- 
steering condition, the car spins 
about this axis. If an opposing yaw 
torque is created by braking one wheel, 
it can neutralize the spin. Braking 
the left rear wheel helps stabilize a 
spin to the right, and vice versa. 

ESP also diminishes understeer by 
increasing the yaw rate, in effect 
helping the car turn the corner. And 
in the event braking just one wheel is 
insufficient to get the car back on 
track, ESP has the authority to brake 
the second wheel on the same side of 
the car to augment yaw torque. 

Cadillac's ICCS falls somewhere 
in the middle. Like the Mercedes 
system, it uses a yaw-rate sensor to 
signal an impending loss of direc- 
tional stability. The appropriate yaw- 
torque correction is then created 
by a brake application at just one 
wheel. Like the BMW, the Cadillac 
system operates by applying brakes 
only on the drive wheels, in this case, 
at the front of the car. 

The beauty of all three types of 
stability-enhancement gear is that 
practically nothing is required of the 
driver. Except for the flicker of a warn- 
ing lamp or alphanumeric display and 
an occasional thump under the hood, 
these systems work as unobtrusively 
as a deft butler. You do the steering, 
and these computer-aided chassis sys- 
tems take care of everything else to 
keep you on the straight and narrow. 

To put these systems to the test, we 
visited two proving grounds and logged 
plenty of over-the-road winter miles. 
The venue that beckoned us to the 
northern fringes of Michigan was a win- 
ter test site operated by ITT Automo- 
tive that offered a wealth of groomed 
surfaces. To examine dynamic perfor- 
mance on dry pavement, we waited 
for a sunny day to visit Milan Dragway 
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HANDLING 

‘Stippery surface, 
stability system off/on: 
600-foot slalom (mph) 
Double-lane change (mph) 
1-mile circle (mph) 
Dry surface, 
stability system off/on: 
600-foot slalom (mph) 
Double-lane change (mph) 
POWERTRAIN 


26.8/25.8 
32.0/33.8 
58.4/56.8 


28.6/28.1 
313/211 
60.3/54.7 


28.9/29.0 
32.2/31.9 
57.7/54.4 


47.4/47.1 
57.0/58.6 


47.7/48.1 
55.2/56.3 


471/454 
55.5/56.3 


Engine SOHC 5.4L V12 DOHC 4.6L V8 DOHC 4.2L V8 | 
Valves/cytinder 2 4 4 
Power (hp @ rpm) 322 @ 5,000 300 @ 6,000 275 © 5,700 
m Torque (lb-ft @ rpm) 361 @ 3,900 295 @ 4,400 295 @ 3,900 
+ ^ Transmission. 5-speed automatic 4-speed automatic 5-speed automatic 
» CHASSIS 
p s 2 Front suspension Strut-type, coil springs  Strut-type, coil springs control arms, coil springs 
vy) Rear suspension Multilink, coil springs Control arms, сой springs multilink, coil springs 
"P "t Brakes, f/r Vented disc/disc Vented disc/disc vented disc/disc 
Р жары; ABS 4-channel 4-channel 4-channel 
DIMENSIONS 
y” | Wheelbase (in.) 1209 110 123.6 
Й Length (in.) 201.7 204.1 205.2 
? e Width (in.) 733 742 743 "чами 
й Height (in.) 56.1 545 58.5 


yl ў 
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Curb weight (lbs) 
PRICES. 
Base price 
Price as tested 
Major options 


4496 


BMW 750 iL 


590,930 
592,630 
Gas-guzzler tax, $1,700 


3869 4650 


$48,135 
Not available 
Not available 


5595 


574,495 
579,145 
ESP, $1,870; CD changer, 
$885; heated front seats, 


4 і i 
4 
at the opposite end of the state. ducted on a slippery snow-packed sur- with a price tag equivalent to a com- 
Procedures were, for the most face and on dry pavement. To study fortable home in the suburbs ($92,630). 
part, consistent with our normal car stability at highway speeds, we added Weighing well over two tons and 
and truck comparison tests. To a third type of test—laps against the loaded with 322 horsepower, its nat- 
gauge maneuverability, we used a stop watch around ITT’s slippery ural stride is high-speed, straight-line 
^ 600-foot slalom course. To assess one-mile circular track. And to gauge cruising, not zigzagging around py- 
, each car's stability during ап aggres- the effectiveness of each stability lons on a frozen surface. 
sive accident-avoidance exercise, we system in the aforementioned situa- In the slalom course, this car exe- 
used another cone course that tions, we used the simplest of all cuted several double axels (spinouts) 
forced the driver to dart smartly left, expedients: the on-off switch. when the rise of momentum from 
and then right, to clear an imaginary First up was the 750iL, BMW's repeated left and right turning finally 
۲ object in the road. Each test was con- largest and most luxurious model, exceeded available traction. No sig- 
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= З ATET WorldNet" Service ! 
Аға 


я NETSCAPE NAVIGATOR Software 


ties give удіг control over how 
ои explore-concepts; facts and idea: 


E 


Getting Ап А Has Never Been This Much Fun! 


Your family's key to a universe of knowledge. a 


The 1997 Grolier Multimedia Encyclopedia" has hundreds of thousands of hyperlinks connecting | Software retailer. 
over 50,000 entries, over 1,200 maps, and 10,000 pictures and other images COMP USA 
CORPORATE 
The 1997 Grolier Multimedia Encyclopedia links thousands of articles to the gesa S 
Internet through the Grolier Internet Index". With this revolutionary feature, : 
our editors continually search the Internet for the best information on your * 
topic, creating a limitless encyclopedia. 
School work dazzles with the Grolier Multimedia Encyclopedia. Grolier works BUY 
E with all word processors to cut and paste articles, maps, photographs and = 


illustrations, creating the ultimate school reports. 


The 1997 Grolier Multimedia Encyclopedia is your family's source of timeless information. MERS. А 


LATET Corp Netscape Navigator logo, (203) 797-3530 if 
ns Corp. http://www.grolier.com 


Mercedes’ ESP operat 
to make this luxury 


nificant gain in stability occurred with 
the DSC system active, but there 
was a definite loss of average speed 
through the course. 

Exactly the opposite occurred in 
the double-lane change event: both 
speed and stability were improved with 
DSC. On the one-mile circle, where 
the average velocity was twice as high 
(60 versus 30 mph), keeping the tail 
from wagging the dog was literally a 
handful for the driver. For more than 
a minute, the steering wheel was a 
blur of large-amplitude corrections. 
Even with the throttle buried deeper, 
the speed around the course was 
lower with DSC energized and active. 

Any doubts about the worth of this 
system were erased during dry-pave- 
ment testing, where its positive 
effects were much more evident. With 
DSC off, the 750iL was unstable and 
wobble-prone when pushed to the 
limit in the slalom. Keying it back on 
eliminated nervous gyrations at the 
rear of the car. The same was true in 
the double-lane change, where the 
BMW gained both stability and speed. 

The key limitation with DSC is 
that it can’t generate corrective yaw 
torques. One-wheel braking is used 
only to stop a rear wheel on the verge 
of spinning. In this sense, DSC is re- 
ally just a more sophisticated form of 
traction control. If the driver’s foot is 
off the accelerator, DSC does nothing 
to enhance cornering stability. 

Cadillac takes a much different 
approach. Even though the Cadillac 
system also works only on the drive 
wheels, it does have the authority to 
engage the brakes to enhance stability. 
But Cadillac engineers tuned their 
system to be as unobtrusive as possible 
so that it doesn’t barge in and seize 
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wheels 


control of the car from 
the driver. Implemen- 
tation of a simple 
two-channel system 
(front brakes only) is 
justified by the inher- 
ent stability advantages 
of a front-drive sedan. 
Since the front tires 
generate 100 percent 
of the propulsion force 
and carry more than half of the car's 
mass, there's a very low likelihood of 
the rear tires losing their grip first 
during an aggressive maneuver. In 
other words, when loss of control in a 
Cadillac Seville occurs, you'll invari- 
ably be in the understeer mode (the 
nose slides wide). 

In our slippery slalom, the Seville 
demonstrated its understeering ten- 
dencies, true to the theory above. With 
its stability system energized, there 
was more understeer than with it off. 
Average speed fell a bit with ICCS on. 
The same was true in the double-lane 
change, although the driver acknowl- 
edged that ICCS was a definite aid to 
executing the course without also exe- 
cuting a pylon. On dry pavement, the 
Seville was clearly helped by its stabil- 
ity system, Speeds and the test driver's 
thumb both went up. The Cadillac 
was tidier and more predictable in 
its moves and much easier to wriggle 
through the tightly spaced cones. 

On the big slippery circle, the Cadil- 
lac Seville was by far the most diffi- 
cult of the three sedans to handle, due 
to a surprising tendency to hang its 
tail wide while cornering at the adhe- 
sion limit. That was still true with the 
stability system active, although the 
average speed dropped significantly. 

The Seville system deserves a bang- 
for-the-buck award 


more effective in the customer's hands. 
By adding the capability of rear-brake 
actuation, ICCS can be tuned to 
more effectively manage the ill effects 
of understeer. 

Our golden snowball award goes to 
the Mercedes-Benz 5420 for bringing 
a remarkably adroit stability-enhance- 
ment system to this winter test. As 
the tabular results show, its effective- 
ness is not revealed by higher speeds. 
То the contrary, you can feel ESP 
slowing down the car to boost its sta- 
bility. This is a built-in side benefit, 
because it often uses braking at two 
wheels—one in front, one in back— 
to generate the desired yaw correc- 
tions necessary to maintain stability. 
Slowing the car also boosts the driver's 
confidence and ability to regain con- 
trol of a marginal situation. 

In contrast to the Cadillac ap- 
proach, ESP seizes command of the 
situation early and decisively to en- 
velop the car in a protective safety net. 
It can't be fooled: ESP never allows the 
tail to drift wide. This was quite evi- 
dent on ITT's frozen circle, where the 
driver selected an arc with the steering 
wheel, locked the throttle flat on the 
floor, and circulated around the track 
with ESP fully in charge of the neces- 
sary course corrections. Absolutely no 
sawing at the wheel was required. 

The real beauty of Mercedes’ ESP 
is that it conjures up corrective ac- 
tions that no driver—not even a 
highly skilled one—can match. Acti- 
vating one or two brakes at precisely 
the right instant to maintain stability 
and restore control is the next best 
thing to having God as your copilot. 

ESP is one safety breakthrough 
that all cars should have, and the 
sooner the better. ® 


because it is quite ef- 
fective while adding 
little to manufactur- 
ing costs and noth- 
ing to the retail 
price. That said, we 
hope engineers are 
busy with the four- 
wheel version to 
make ICCS even 


BMW's DSC aids stability through traction control, but it lacks 
the authority to activate brakes after the throttle is released. 
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F: many homeowners, particularly ы 


those of us who live in areas with 


seasonal climate changes, erm g- 
ie a time to “move back" into o homes vx 
after a summer of outdoor activity. 
Bicycles and barbecues are cleaned and ` 
readied for winter storage, painted lawn 
and deck furniture is touched-up to P 
prevent rust through the winter, and the 22 
grass ie cut one last time before: ж 
mower joins these and other articles in 
the garage loft, attic or basement. 


Being indoors more also inevitably 
results in a reassessment of one’s livin 
area, ae you reacquaint yourself with — 
needed interior repairs or pro- 
jecte that were left planned 
but uncompleted in those first 
warm days of spring: ; Fall is also 3 
a good time to begin indoor ` 
home-improvement projecte for 
another reason: The approaching ; 
holidays usually mean family: 
gatherings, guests and enter- | 
taining, and you want your home ©| 
to'look ite best and function at... 
ite most efficient. 


о matter what type of — 
Ne you tackle, it’s ы 
always better to start 
with quality tools and materiale. 
Smart homeowners build their tool 
collections over the years—adding new. 
tools as they're needed for one project. 
or another, replacing the ones used - 
most as they wear out, or upgrading to 
more capable tools as your own skills 
increase. A well-made and well-cared for 
tool will often last a lifetime, and some 
tools become functioning heirlooms ` 
that are handed down from generation 
to generation. If you're smart enough to 
keep your tools carefully organized and 
in good working condition, it pays to- 
- buy the best quality you can afford. 1 
` Hammere, the most basic of all hand ` ( 


tools, аге a prime example. Although it 
seems impossible, even hammers, wear 
out. The striking face сатіобе ite 
temper and soften or chip, the bond ` = 
between the head and handle can ТОФ: 
loosen, and the handle itself can break. f 
Whether any of these probleme 

om continued on page 60 


; ALONG WITH THEIR TUNGSTEN CARBIDE BLADES, 
SPRING-LOADED HANDLE AND CUSHIONED 
HAND GRIPS, THESE BABIES EVEN LOOK SHARP. 


Just hold them in your hand and 
you can feel their power. That's what 
the new Craftsman Pro Series line of 
pliers is all about. Sure, they look great, 
but what really sets them apart is that 
they're loaded with tons of unique fea- 
tures. Features like "Tungsten Carbide 
impregnated cutting blades that stay 
sharper 5096 longer, and cushioned 
hand grips so you'l last longer too. 
Plus, the 7-inch wide-jaw diagonal 
cutters feature exclusive on-demand 
spring-loaded handles to snap back 
into working posi- 


Y ion so they're 
Ц ready to go when- 


2% 
А 


ever you are. 

And right now 
these revolutionary 
pliers are available in a 3- 
piece set including T-inch wide-jaw diag- 
onal cutters, 9 1/2-inch arc-joint and 8- 
inch long-nose pliers, for only 39.99", а 
60 dollar value if purchased separately, 

Plus, like over 2,200 other 
Craftsman hand tools, the Pro Series 
are all made in America and guaranteed 
forever. Just come in to any Sears or 
Sears Hardware Store, or simply pick 
up the phone and call us at 
1-800-377-7414 
today to order your set of 
Craftsman Pro Series pli- 
ers. And, he sure to ask 


for your free Power 


and Hand Tool Catalog , 

(offer code *801343) including 

the latest Craftsman innovations. After 
all, what good is looking the part if you 
can't back it up? 


CRRFTSMRN 


MAKES ANYTHING POSSIBLE 


907802 
3-piece set #45129 "Shipping and handling $5.95 
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Ета т ie determined by the 
difference in quality between one ham- 
mer and another. Poor quality hammers 
not only wear quickly at the stress 
pointe mentioned above, but they can 
be dangerous to the user. The very best 
hammers are built to take a pounding 
as well as give it. The Stanley fiberglass 
jacketed hammer we're using, for 
example, is made with high-carbon steel 
and has a reinforced contour-grip 
handle and permanently bonded head- 
to-handle joint. Look for qualities such 
as these—for safety as well as value— 
when you shop for your next hammer. 


Т: advent of electronics 

has made big changes in 

our lives, eventhough we 

don't often notice it—that is, 

if and when we notice it at all. 

This is especially true in and 

around the home. “Set it and 

forget it” appliances, multitask 
Controls, and maintenance-free | 
products with longer warranties | 
are now the norm from kitchen | 

to garage. And nowhere is this 

more evident than in cordless 
producte, especially cordless 

tools. By now, just about every- 

one has Owned at least one of 

them and can understand why 

they аге so popular: No electrical cords 
to tie you down, no.need to always have 
an outlet nearby; and по hassle. 


But if you're still using a cordless 
tool that’s five or more years old, you're 
missing the best part: More power. 
Today's battery-powered tools really 
deliver in terme of pure muscle, or 
torque, higher rpme for speed and 
efficiency, and longer run-time between 
rechargings. The Sears Crafteman 
14.4-volt cordless drill/driver we're using 
sets a new standard in hand-held 
battery tools. It has а power pack that 
hot only runs stronger and longer, it’s 
also smaller and lighter than the last 
generation of less-capable batteries, 
That means more work with less fatigue 
for the user. And because this drill/dri- 
ver has the power to perform virtually all 
of the tasks that corded tools өйт do, 


continued on page 82. 


By choosing profes- 
sional-grade tools and 
equipment, you can 
count on professional, 
on-the-job performance 
every time. All Ace 
Brand hand tools carry 
a lifetime warranty, as 
well as a satisfaction 
guarantee. 


ж 


Sure, ош mirro in many styles and 1 than j 


, should also last. So we gave ours a twin-wheel top guide and an ant k for smooth, relia peration. This attention to detail led us to 


build screwdrivers with ergonomically designed grips for increased torque and exterior doors that stand hundreds of pounds of pressure 


Building the best products around. It's the only way we ve ever done things. And quite frankly, it's th j way we ever will STANLEY 
helps you do things right. 


‘ly be found in just about 


DUMEJARENPODELINGUDEAS 


г 
you don't have to keep switching 
between tools for different jobs. 


оте specialized tools do just one 
thing well—but that one thing 
may be useful and 
often critical to a wide 
variety of tasks. "The 
right tool for the job" is 
a timeworn axiom that 
still applies today. And 
because euch tools are 
бо needed, they can usual- - х ! 
~. You should also expect; supe- 
r performance in the 
iale you use. Dulux 
rations interior paints 
Glidden are guaranteed 
for the life of your home, and 
new Accents decorative 
Pa (Inset) offer the 
a pendable quality as 
ier Minwax products, 


everyone's tool collection— — 
tradesmen, home owners 
and housewives alike. 


One tool that certainly 
fite this category ie. а 
staple gun tacker, euch as | 
the Arrow T50. Repairing 
window screens, hanging á 
curtains, fastening materials to опе 
Another, installing carpeting or insula- 
tion, running stereo wiring and you- 
name-it, when only a staple will do, this 
16 the tool that most people reach for. е 
If you don't own one, it's almost a 3 
certainty that you eventually will. 


А recent modification to the T50 has 
produced yet another innovative tool, 
the T75 Wiring Tacker, which is specially 
designed for inetalling non-metallic 
(NM) plastic jacketed electrical wiring. 
The sole plate of. the T75 is shaped like 
а channel to fit over the wire, holding it 
flat and secure while a special type of 
staples used to permanently fasten 
the wire in place. This one-step opera- 
tion speeds the work of running wire 
and results іп a safer, néater finished ` 
job. Ite unique staple fasteners meet 
both U.S. and Canadian electrical code 
standards and are UL and Canadian 
UL listed for this application. 


С the right tool and buying 


Quality is just as evident оп 
our new pedestal lavatory 
from Sterling, which is backed 
by the reputation of the 
Kohler Company. Assembling 
this type of sink ie no problem 
when you know the pros! trick- 
-attach the faucets and all 
hardware before you install it. 


the best quality materials espe- 

cially applies when it's time to pick 
а paint for your home, There аге two 
good reasons for this: You're painting 
because you want to protect your 
investment, and becaüse you want your 
home to look ite best. And there 
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p me Tell ya, {heres a lot of Life 
l in my Ace Hand Tools... 


Ab my hammer... over the past ten or Twelve 
years its pounded hundreds of nails, 
iwclading the one on my left thumb. 


The old standard head screwdriver 
А true workhorse. THs seen те 
through move twists and tums 

than T can remember. 


Socket Set... my introduction +o the 

{he metric system. Bought it 
work on my First car. 

Got more mileage out fit than the сас 


My trusty wrench. 
ын. 2] Я We almost 
е itehen sink in 'S. ^ В 
T did say almost didnt 1? Pliers, got em before Fred moved 
nert door in ‘82... 
lost ем a couple years later.. 
Found ‘em right after he moved. 
Coincidence 7 Г don't think so. 


Ace Brand hand tools are made with a full 
lifetime warranty. So you'll get plenty of use out 
of them and a few stories too. We guarantee it. ә 


1996 Ace Hardware Corporation BRAND 


another reason, if you're doing the job 

yourself: You don't want to have to do 

it over if the paint you buy doesn't give 
you the results you expect. 

There are a lot of paints on the mar- 
ket, and all manufacturers make the 
same claims for their products. So how 
do you choose one that will deliver the 
highest quality? It's easier than you 
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think—simply buy the best products 
made by a reputable brand. For example, 
Glidden, a manufacturer that has earned 
its name with professional-quality prod- 
ucts, offers an interior paint that is 
guaranteed for the life of your home— 
Dulux Inspirations. You can’t go wrong 
with a promise like that. And this latex- 
base paint is easy to use. It covers with 
just one coat, dries quickly with low odor, 


bur project in less time. 


" 
| Now, getting a beautiful, clear finish is as easy 
b brushing on Minwax® Polycrylic* Protective 

sh. It dries quickly, allowing you to complete 


Polycrylic has a low odor formula which makes 
orking indoors more pleasant, and when your 
oject is complete, simply clean up with soap 
id water. Polycrylic. Because getting a beautiful 
mish doesn't have to be a tough project. 


& 


MAKES AND KEEPS WOOD BEAUTIFUL * 


21996 The Thompsone Minwax Company ®Minwax and Rolycrylic are registered trademarks 


and cleans up with soap and water. You 
can also test Inspirations under actual 
lighting conditions using ready-mixed 
Color Testers. These disposable 1.7-ounce 
bottles are available in 90 interior colors, 
each with a built-in brush that lets you 
paint а 2x3-foot “color swatch” іп your 
own home. You won't have to buy a whole 
gallon just to find the right color to 
match your interior furnishings, and at. 
the eame time you'll know you're getting 
the best paint you can buy. 


e. home-renovation projecte 
require ae much careful attention 
to design detail as to the quality 
of the materiale, and often these attrib- 
utes are one and the eame. Kitchen and 
bath fixtures are hard-working functional 
appliances, ae well ae decorative objecte 
that stand prominently in the room, 

so it's important that they combine 
styling, durability, economy, and efficient 
operation in the same package. For all 
of these reasons, we chose a Sterling 
Southampton Deluxe Pedestal Lavatory 
for our remodeled bath. 


To begin with, this unit is made of 
scratch- and chemical-resistant Grade 
A vitreous china, with a glaes-emooth, 
high-gloss finish that’s guaranteed not 
to fade or rust—all important considera- 
tions in any sink required to withstand 
years of daily use and maintenance. This 
model also has, in addition to its very 
smart contemporary styling, a unique 
pedestal design that conceals the water 
supply lines and drain, which makes for a 
more elegant finished look. And it has a 
generous basin that is more convenient 
for users, and a lot less messy than 
many typical pedestal-type sinks with 
smaller basins. 

Installing a pedestal sink is a fairly 
easy process because there is no cabinet 
or counter work required, If you are doing 
extensive remodeling to the room, remem- 
ber to remove a section of drywall where 
the unit will be located, and install a 
wood cleat to help secure and support 
the basin. All of the necessary mounting 


hardware should be included with the unit, ^ 


as it was with our Sterling pedestal. 


ust because the summer season 
J is winding down, and your home's 
interior is getting its share of 
attention again, that doesn’t mean there 
are no outdoor chores left to complete 
before winter closes in. A home's exterior 
continued on page 89 
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Kelly Wiederrecht loves competition and 


hates losing. In college, she walked on to a Division I track 
team and walked off with a championship. So what’s Kelly 
doing at STERLING, the 
number three full line Si 
= r , 

plumbing products company ей К d | ۴ 
in the U.S.? Making STERLING number two. 
"Innovative thinking is how we're doing it.” More and 


more Americans are discovering the STERLING difference 


C 


SIERLIN 


кона 
d 


Sine Bhd 
еле d 


in our decorative faucets and sinks, FreeStyle™ trackless 
shower doors, easy to install VIKRELL™ tub/showers and 
water-saving toilets. “The idea is to give people more 

M for their money." Look 

і for STERLING wherever 
quality plumbing products are 
sold. And remember, STERLING is ҮЕЕЕ 


— the number one brand in plumbing. And the only 


reason Kelly will settle for second place. 


STERLING 


For a Sterling retailer near you call, 1-800-STERLING 


Kelly Wiederrecht 
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The Dulux® Premium Paints 
are now available 
at the following locations. 


Builders Square 
Florida, Texas, Illinois, 
Michigan, Ohio, Missouri, 
Pennsylvania, New York, 
Wisconsin, Colorado, Kansas, 
New Jersey, Oklahoma 


Rickel 
New Jersey, Pennsylvania, 
Delaware 


Orchard Supply Hardware 
California 


Yardbirds 
California 


Fred Meyer 
Oregon, Washington, 
Utah, Alaska, Idaho 


Chase-Pitkin 
New York 


Friedman Bros. 


California 


Aubuchon Paint « Hardware 
Massachusetts, Vermont, 
New Hampshire, Maine, 
New York, Connecticut 


For Some Great 
Decorating Ideas Or 
The Dulux Dealer 
Location Nearest You Call 
1-800-ON-DULUX 
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up on a roof is certain 
ly a lot easier today 
thanks to cordless 
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While the beauty of Dulux® Endurance? paint may be outstanding, 
we also offer something just as extraordinary: a written guarantee. 
We also provide our Painter's Companion and Color Guide to ) 
further insure the home you create is one of lasting beauty. 
Or for further inspiration call 1-800-ON-DULUX. 
Guaranteed for as long as you own your home. 


Blidden 


This photgraph has been color-enhanced to represent colors available in Glidden Dulux exterior paints, not that 
the house depicted was actually painted with these products. 


Introduces 


Improved 150° 
Staple Gun Tacker! 


The 


All Steel Constructio 


Long-Lasting Reliability | 


Hard-Driving Power 


And Now... Г 


ARROW FASTENER 
JARDEL DISTRIBUTORS, INC.. 


» THAN EVER BEFORE! 


á 2 


ARROW’'s TSOP uses 6 different size 
staples: 1/4", 5/16", 3/8", 1/2", 9/16" and 
17/32" Ceiltile. 


All ARROW staple guns and staples are 
built in the USA under the strictest З 
standards of quality с It's been 

that way for over 65 years 


ARROW products are PAAR at 
home centers, lumber yards, 
hardware stores and wherever fine 
tools are sold. You work hard for your 
money. So, spend it wisely. The all- 
steel T50P will last and last and last.... 


EIST 


РУ 


COMPANY, INC. Brook, N. 
rie Tg (си. "i Barclay Road, Croydon, Surrey CRO 


огиз 
6505 Metropolitan Blvd. East, Montreal, Quebec HIP 1x9 
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RainhandleRs are installed on homes 
nationwide. They can be installed 
on yours in about 3 hours with a 
сте! RainhandleR is virtually 
invisible, rustproof amd comes in 
white, brown or natural aluminum. 
و‎ patented For more information send 

cog: e coupon to RainhandleR or call 

louvers break UP | 1.800.942-3004; or FAX 1-800-606-2028 

spray of tiny drops 

and disperse them 

away from your 

house. 

STOP CLEANING. 

You'll never climb a 

shaky ladder 

to clean og 

RainhandleR co: 


es 
clean with a quick 
blast from your 
garden hose-from 
ground level. 


Н 
1 = RAINHANDLE 
STOP WATER 1 Deptersios. ton savenwe CORP. 
L| 
1 


DAMAGE. 
RainhandleR in win- 
ter, protects your 
investment by П 
helping to prevent 1 
clogs and ice dams 4 
on the roof that П 
otherwise leadto — | 
‘water rot and leaks. 


2710 North Avenue, Bridgeport, CT 06604 
Please send me your free information kit. 
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atomic. openers 16 security—you 
won't have to stop and get out in a dark 
driveway to roll up the door. And then 8 
there's the pure convenience otit al ~ i 
you just push a button and let the 

operator do the work, while you sit safe 

and comfortable іп your car. 


. And now automatic garage door 
openers are safer that ever, with the 
“recent Introduction of the Genie 
Intellicode system. Its sophisticated 
“rolling code” operation prevents the 
latest wrinkle in high-tech theft— 
electronic code stealing. ~ ү 
Most people don't realize it, 
but every tie a radio-fre- 
quency eignal ie eent to 
open or close an automatic 
door, that signal ie vulnerable | 
to code piracy. The Intellicode 
foils this by selecting a new 
code each time It ie activated, і 
and it randomly chooses the 
Hew code from among 4.3 bil- 
Поп possible combinations, 
And no thief, no matter how 
smart or well-equipped, could . 
predict what that. number 
Would be: 


Есе needs help and advice ё 


LY, 


4 


once in а While, especially when 

you'ré doing a Job or working with 
materiale and toole you've never used 
before. Sometimes you juet need a little 
“refresher course” іп something you 
haven't done lately. Thie ie especially 
true with many home-improvement 
projecte, even for experienced homeown- 
еге, So where do yoW get. this help? 
By tradition, most people go to their 
local store or supplier. 

Of course, things have changed. Many 
neighborhood Mom & Fop hardware 
stores һауе been replaced by huge home 
centere, which boast plenty of inventory 
but are usually short оп pereonality— 
and personal assistance. It's hard to 
ask for advice about installing a fixture 
or choosing the right-tool when you're 
standing in a big, busy barn of a store, 
and where salespeople may know where 
everything is, but not how it's supposed 


to be used. 
7590 
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А good coat of paint is 
| fhe first line of defense 


for your home's exterior, i 
$0 it pays to use only = = = = = ” 
the best. Glidden's Dulux 

Endurance latex-base 

exterior paint, like it's 

interior companion prod- 

ісе, Dulux Inspirations, 

is guaranteed for as 

long you own your home. 


metus. йене. сет. 
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|^  Thereare places, however, where you сап 
still find people who take a personal inter- 
est in their customere—because those 
Y people own and operate their stores. Ace 
Hardware stores are a national chain of 
owner-operated businesses. As a group 
? they have greater purchasing power, which 
they pass on to their customers in low 
prices. And Ace tools and products also 
I" offer superior quality. Ace hand tools 
carry a lifetime warranty, and Ace Brand 
items are tested and certified to be ae 
? good ae, if not better than, the leading 
k national brands. So the next time you 
need advice, go to someone you know, and 
who you know will provide you with prod- 
ucts you can trust. 


then something really new comes along 
that makes a significant difference in 
| the outcome or look of a home-remodeling 


‘ |: doesn't happen often, but now and 


project. It can be a new material, a com- 
pletely new design, or a new palette of 

3 colors, It might do a familiar task in а 
remarkable new way. And by incorporating 
it into your project, it helps you to create 
something truly special. 


We found a brand-new product for our 
bath remodeling project that did just 
that—and more. We had wanted to give 
the room more modern fixtures and an 
up-to-date look, yet we also wanted to 
retain some of the traditional warmth 
and appearance of the rest of our home. 
Hardwood trim and moldings with a 
natural wood finish helped to accomplish 
that, but a natural stain would not, by 
itself, add anything more to heighten the 
decor. The answer to our problem was new 
Minwax Accente, a decorative stain that 
enhances the look and natural grain of 
wood like a typical stain finish, but does 
it with color. Eight richly different colors 
are available, in fact, from Olive Green 
to Vintage Burgundy to Classic Black. 
Applied like ordinary wood stain, Accente 
may be used alone, in combination with 
other Accente colore or with natural 
finishes. We chose Hunter Green and 
Midnight Blue to offeet the natural Early 
American wood tone on our room'e base- 
boarde and the decorative wood shelves 
and towel bare. The look is unique, and it 
, Suite both our sense of tradition as well 

as style. Ш 
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riminals are getting garage door opener. Its rolling code 
smarter. And you could be technology will change the radio 


their next victim. z o Tu » code every time you 


Thieves are using | press the button. 


a hi-tech device § T A copied signal is 
to copy the radio Ё useless. Your opener 
signal your remote $ will only respond to 


control sends to your remote. And 


your garage door opener. It's easy to get, | that means your loved ones and pos- 
and easy to use. Its like having an elec- | sessions are protected. For the name 


tronic key to your home. & 4 of your local Genie 


That's why we introduced I М 1 ELLICODE dealer or installer, just 


the Genie Intellicode call 1-800-87-СЕМІЕ. 


lead Door Corporation. 


Why doesn'ta 
tattoo simply fade 
away as the skin 
sloughs off? 
Ed Kraynak 
Chicago, Ill. 


A TATTOO is made 
by injecting pigment 
into the second layer 
of skin, the dermis, which 
lies just below the epidermis, or top 
layer that is constantly being re- 
placed. According to Dr. Linda Lutz, 
* assistant professor of dermatology at 
the University of Maryland School 
of Medicine, pigment can remain in 
the dermis or be picked up by cells 
located there, called macrophages. 

Macrophages can digest pig- 
ment particles that are not too big. 
Or they can slowly transport the 
particles to a deeper region of the 
dermis, causing the tattoo to fade. 
Some pigment will be delivered 
to lymph nodes where it will be 
broken down over time, again mak- 
ing the tattoo fade. 

Lasers eliminate tattoos by break- 
ing the pigments into smaller par- 
ticles, enabling macrophages to dis- 
pose of them quickly. 


roo ay c. cootev 


What happens to a computer file 
when it gets deleted? 
Jeremy Howard 
dhoward@ally.ios.com 


ACTUALLY, VERY little happens, 
since hard disks typically don’t 
“erase” files, even when you tell 
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them to. Instead, they simply ге- 
move them from their index of ac- 
tive files; operating systems treat 
erased files similarly. A file is not 
lost until new data is written on the 
spot occupied by the “deleted” file. 
That's why it's possible to rescue, or 
“unerase,” some files. In baseball 
terms, the file is scratched from the 
active roster, but it will remain seat- 
ed on the bench until it is bumped 
off by another player. 

With MS-DOS and Windows 3.x 
systems, you had to use a program 
such as The Norton Utilities to res- 
urrect *deleted" files (although later 
versions of DOS included an 
unerase feature). But the process of 
recovering files has gotten much 
easier in Windows 95 systems. Win- 
dows 95 automatically copies 
“deleted” files to a Recycle Bin 
folder—a safeguard Macintosh sys- 
tems have long employed with the 
Trash Can feature. To get back a file 
you've accidentally deleted, you 
simply retrieve it from the Recycle 
Bin. Even once you've *emptied" 
the bin, it's possible to recover a file 
with the aid of a utility program. 
Symantec's latest version of Norton 
Utilities can do this, for example, 
and it can also detect deletions that 
Windows 95's Recycle Bin might 
miss, such as those performed 
within certain applications or 
within a DOS window. 


Ifthe neutrons of an atom do not 
have a charge, then why are they 
necessary? What purpose do they 
serve in the structure of an atom? 
Wade Price 
DIX36Qaol.com 


NEUTRONS KEEP the atomic nu- 
cleus from flying apart. If the nucleus 
of an atom contained only protons, 
these positively charged particles 
would repel each other so strongly 
that the nucleus would disintegrate. 
Except for hydrogen, which has 
only one proton, there are no stable 
nuclei that do not contain both pro- 
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Whatis acid rain and how is it 
formed? 


tons and neutrons. The neutrons 
exert a strong but short-range force, 
called the nuclear force, that over- 
comes the repulsive force experi- 
enced by the protons. The stability 
of the nucleus is a delicate balance 
between these two forces. 


Du Lo Xuan 
via e-mail 


USUALLY, ACID rain starts with the 
burning of fossil fuels, such as oil, 


The Best Sleep Money Can Buy! 


Frustrated With — 


Tests show it also 


Your Sleep? helps support your 
Do you toss and turn spine close to its natural 
at night? Can't seem to alignment, which 
find a comfortable posi- can lower the tension 
tion? Does your back in the surrounding 
ache when you awake? muscles. So you can 
These are signs that your sleep comfortably in 
mattress may not be most any position and 
supporting you properly. wake feeling great! 


SELECT COMFORT* 
sleep systems comfortably 
contour 10 your body, support — 
your back and spine close to With a Select Comfort 
its natural alignment, and Sleep System, you can each get Select Comfort mattresses 
reduce pressure points. the firmness you want. contour to your body. 


Call For More Information 


You owe it to yourself to learn more 


Metal coil mattresses can 


pos pep ton M n about this revolutionary way to a better 
support over time. nights sleep. 

Sleep Better On Air For FREE Video and Brochure, Call 
A SELECT COMFORT? sleep system 1-800-831-1 211 


doesnt rely on springs or water, but on 
a cushion of air. Air gently contours 
to your bodys shape, reducing 
uncomfortable 
pressure points. 


Ext. 6743 


FYes! Please rush mea | 
| FREE Video and Brochure. 
Name. 
І Address, 
los. 
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І 2ے‎ 
SELECT COMFORT 


І Mail to: Select Comfort Direct Corporation 
6105 Trenton Lane М, Minneapolis, MN 5542. 1 


State 


І 
І 
I 
Phone. І 
І 
І 
І 


Ext, 6743 


Mattress І 


Push Button 
Firmness Control! 


© Select Comfort Direct Corp., 1996 


Mail this coupon, or 

for fastest service, call the 

І TOLL FREE number below! 
YES! Rush me facts on the i 

TW PRO Chipper including my color 
Catalog, your TROY-BILT EASY 
PAY PLAN, and current money- 

| saving offer! 515 


س 1 
= 
————————_—_ 


a зала 
lable in Canada 


available! 


>| NEW 
rj Lower priced 
8 model 


CHIP YARD 
DEBRIS FAST! 


| Tre rRov.enr 
TOMAHAWK: PRO 
І Chipper is a 
Commercial-Style 
І Wood Chipper... 
for homeowners! 
Now...chip & eliminate 
woody yard debris, 
brush, even tree trunks 
to 4” thick! RECYCLE 
brush piles into mulch 
& woodchips, Super- 
powerful...yet priced 
for homeowners. 


CALL TOLL FREE: 1-800-898-8866 3; 


INFORMATION, 
LESS IDLE CHATTER 


If you've owned other radar detectors, you've 
probably been annoyed by too many false 
alarms. That's why Passport" gives you the 
industry's most sophisticated signal selection 
circuitry = to screen out false alerts. When it 
warns you of upcoming radar or laser, you know 


it means business. And you don't have to 
reduce sensitivity and sacrifice range for fewer 
false alarms. Passport" captures signals in a 360° 
radius from up to two miles away. So you get 
the protection you need, without the idle 
chatter. Reason enough to order yours today. 


380° detection of all radar/laser bands • Patented DPR” circuitry screens out false alerts • VG2 SmartShield" 
protection from detector detectors • SafetyPilot" road hazard alert technology • Audible/visual alerts “ Band indicators 


Order the best detectors direct from the manufacturer: 


PASSPORT’ by Escort" (Model 4600) $179." сос, 


Proudly made in the USA. 
ODay No Rak Tal. 


‘Onder direct online fom 
ош Intemet web site: 
harness coe 


мре and handing вела Ohio rs а 6 sake tac 
Call toll free 24 hours a day seven days a week. 


1.800.433.3487 


[B ESCORT: 


Escort © 5200 Fields Ertel Road © Cincinnati, Ohio • 45249 е Department 401606 


coal, and gas, which releases nitro- 
gen and sulfur oxides into the air. 
Through chemical reactions, these 
oxides become nitric and sulfuric 
acid. Other compounds, such as hy- 
drochloric and organic acids, can 
appear in rainfall as well, says 
Paulette Middleton of Science and 
Policy Associates, a scientific con- 
sultant to government and industry 
based in Boulder, Colorado. These 
acids enter the air through indus- 
trial emissions and appear only in 
minute amounts. Sometimes, how- 
ever, these acids fall without being 
mixed with rain, especially in dry ar- 
eas of the western United States. 


Why does ice float? 
Ron Landphair 
Ames, Iowa 


ICE FLOATS because of a peculiar 
characteristic of water: As water ap- 
proaches its freezing point—32°F 
or 0°C—it expands. The result is 
that ice is less dense than water, so 
it floats. We remember discovering 
this simple property of water in 
grade school: We put a plastic 
bucket of water outside overnight to 
create a big block of ice. In the 
morning, the bottom of the bucket 
had a huge hole in it where the ex- 
panding, freezing water had pierced 
it. (By the way, there are many kinds 
of ice, each with different densities 
and other properties.) 


What is in concrete, and why do 
they have to mix it? 
Dave Ritter 
via e-mail 


CONCRETE IS MADE of two basic 
parts: aggregates, which include 
sand and gravel, and paste, formed 
from water, air, and cement. Ce- 
ment itself has four main ingredi- 
ents: lime, silica, clay, and iron. 
Concrete is mixed so that all the in- 
gredients are evenly distributed. 
When the dry ingredients are 
combined slowly with water, a reac- 
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Dear Friend, 

Т made $9,800 in 24 hours. You may do better! 

My name is John Wright. Not too long ago I was flat 
broke. I was $31,000 in debt. The bank my 
car because I couldn't keep up with the payments. And 
one day the landlord gave me an eviction notice because I 
hadn't paid the rent for three months. So we had to move 
out. My family and I stayed at my cousin's place for the 
rest of that month before I could manage to get another 
apartment, That was very embarrassing. 

‘Things have changed now. I own four homes in 
Southern California. The one I'm living in now in Bel Air 
із worth more than one million dollars. | own several cars, 
among them a Rolls Royce and a Mercedes Benz. Right 
now, I have a million dollar line of credit with the banks 
and have certificates of deposit at $100,000 each in my 
bank in Beverly Hills. 

Best of all, І have time to have fun. То be me. To do 
what I want. I work about 4 hours a day, the rest of the 
day, I do things that please me. Some days I go swimming 
and sailing—shopping. Other days, I play racquetball ог 
tennis. Sometimes, frankly, I just lie out under the sun 
with a good book. I love to take long vacations. I just got 
back from a two week vacation from—Maui, Hawaii. 

I'm not really trying to impress you with my wealth. АШ 
I'm trying to do here is to prove to you that if it wasn't 
because of that money secret I was lucky enough to find 
that day, I still would have been poor or maybe even bank- 
rupt. It was only through this amazing money secret that I 
could pull myself out of debt and become wealthy. Who 
knows what would have happened to my family and me. 

Knowing about this secret changed my life completely. 
It brought me wealth, , and most important of 
all—peace of mind. This secret will change your life, too! 
Tt will give you everything you need and will solve all your 

money problems. Or couse you doart have 19 tabs EY 
word for jt You can try it for yourself. To see that you try 
this secret, I'm willing to give you $20.00 in cash. (I'm 
giving my address at the bottom of this page.) I figure, if 1 
‘spend 520.00, I get your attention. And you will prove it to 
yourself this amazing money secret will work for you, too! 

Why, you may ask, am I willing to share this secret 
with you? To make money? Hardly. First, I already have 
all the money and possessions Ill ever need. Second, my 
secret does not involve any sort of competition whatso- 
ever. Third, nothing is more satisfying to me than sharing 
my secret only with those who realize a golden opportu- 
nity and get on it quickly. 

‘This secret is incredibly simple. Anyone can use it. You 
сап get started with practically no money at all and the 
risk is almost zero. You don’t need special training or even 
a high school education. It doesn't matter how young or 
old you are and it will work for you at home or even while 
you are on vacation. 

Let me tell you more about this fascinating money 
making secret: 

With this secret the money can roll in fast. In some 
cases you may be able to cash in literally overnight. If you 
can follow simple instructions you can get started in a sin- 
gle And it is possible to have spendable money 
in your hands the very next morning. In fact, this just 
might be the fastest legal way to make money that has 
‘ever been invented! 

This is a very safe way to get extra cash. pizca 
ly risk free. It is not a dangerous gamble. E: 

di bas already Been tested and yos ca get әсі Sr bu 
money than most people spend for a night on the town. 

One of the nicest things about this whole idea is that 
you can do it at home in your spare time. You don’t need 
equipment or an office. It doesn't matter where you live 
either. You can use this secret to make money if you live in 
a big city ог on a farm or anywhere in between. А husband 
and wife team from New York used my secret, worked at 
home in their spare time, and made $45,000 in one year. 

This secret is simple. It would be hard to make a mis- 
take if you tried. You don't need a college degree or even 
a high school education. All you need is a little common 
sense and the ability to follow simple, easy. step step-by-step 
instructions. I personally know a man from New England 
who used this secret and made $2 million in just 3 years, 

‘You can use this secret to make money no matter how 
old or how young you may be. There is no physical labor 
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YOU CAN MAKE UP TO 


Here's what newspapers and magazines 
are saying about this incredible secret: 


The Ws Times: 
The Royal Road to Riches is paved with golden tips. 


National Examiner: 
John Wright has an excellent guide for achieving 
wealth in your spare time. 

Income Opportunities: 

The Royal Road to Riches is an invaluable guide for 
finding success in your own back yard. 

News Tribune: 

Wright's material is a MUST for anyone who con- 
templates making it as an independent entrepreneur. 
Success: 

John Wright believes in success, pure and simple. 


Money Making Opportunities: | А 
John Wright has a rare gift for helping people with 
no experience make lots of money. He's made many 
people wealthy. 

California Political Week: 

-. The politics of high finance made easy. 

The Tolucan: 

You'll love...The Royal Road to Riches. It’s filled 
with valuable information...only wish I'd known 
about it years ago! 


Hollywood Citizen News: 
He does more than give general ideas. He gives peo- 
ple а detailed A to Z plan to make big money. 

Тһе Desert Sun: 

Wright's Royal Road to Riches lives up to its title in 
offering an uncomplicated path to financial success. 


involved and everything is so easy it can be done whether 
you're a teenager or 90 years old. I know one woman who 
is over 65 and is making all the money she needs with this 
secret. 

When you use this secret to make money you never have 
to try to convince anybody of anything. This has nothing to 
do with door-to-door selling, telephone solicitation, real 
estate or anything else that involves personal contact. 

Everything about this idea is perfectly legal and hon- 
est. You will be proud of what you are doing and you will 

be providing a very valuable service. 

It will only take you two hours to learn how to use this 
secret. After that everything is almost automatic. After 
you get started you can probably do everything that is nec- 
essary in three hours per week. 


PROOF 

I know you are skeptical. That simply shows your good 
business sense. Well, here is proof from people who have 
put this amazing secret into use and have gotten all the 
money they ever desired. Their initials have been used In 
‘order to protect their privacy. but I have full information 
and the actual proof of their success in my files. 

‘More Money Than I Ever Dreamed’ 

“All I сап say—your plan is great! In just 8 weeks I 
took in over $100,000. More money than I ever dreamed 
of making. At this rate, I honestly believe, I сап make over 
a million dollars per year. А Бейееді 
‘$9,800 In 24 Hours’ 

“I didn't believe it when you said the secret could pro- 
duce money the next morning. Boy, was I wrong, and you 
were right! I purchased your Royal Road to Riches. On the 
basis of your advice, $9,800 poured in, in less than 24 
hours! John, your secret is incredil 

J. K., Laguna Hills, CA 
‘Made $15,000 In 2 Months At 22” 

“I was able to eam over $15,000 with your plan—in 
just the past two months. As a 22 year old girl, I never 
thought that I'd ever be able to make as much money as 
fast as I've been able to do. I really do wish to thank you, 


with all of my heart.” Ms. E. L., Los Angeles, СА 
“Made $126,000 In 3 Months’ 


“For years, I passed up all the plans that promised to 
make me rich: Probably Tram lucky I did- but T am even 


800 in 24 Hours! 


more lucky that I took the time to send for your material, 
T changed my whole life. Thanks to you, І made $126,000 
moaia S. W., Plainfield, IN 
“Made $203,000 In 8 Months’ 
“I never believed those success stories.. never believed 
I would be one of them...using your techniques, in just 8 
months, I made over $203,000... made over $20,000 more 
in the last 22 days! Not just well prepared but simple, easy, 
fast... John, thank you for your Royal Road to Riches!” 
C. M., Los Angeles, CA 


$500,000 In Six Months’ 

"I'm amazed at my success! By using your secret I 
made $500,000 in six months. That's more than twenty 
times what Гуе made in any single year before! I've never 
made so much money in such short time with minimum 
effort. My whole life I was waiting for this amazing mir- 
acle! Thank you, John Wright. RS, Mclean, УА 


As you can tell by now I have come across something 
pretty good. I believe I have discovered the sweetest little 
money-making secret you could ever imagine. 
Remember—I guarantee it. 

Most of the time, it takes big money to make money. This 
is an exception. With this secret you can start in your spare 
time with almost nothing. But of course you don't have to 
start small or stay small. You can go as fast and as far as you 
wish. The size of your profits is totally up to you. I can't 
guarantee how much you will make with this secret but I can 
tell you this—so far this amazing money producing secret 
mal the profits from most other ideas look like peanuts! 

Now at last, I've completely explained this remarkable 
secret in a special money making plan. I call it “Тһе Royal 
Road to Riches", Some call it miracle. You'll probably 
call it “Тһе Secret of Riches”. You will learn everything 
you need to know step-by-step. So you too can put this 
amazing money making secret to work for you and make 
all the money you need. 

To prove this secret will solve all your money т 
don't send me any money, instead postdate your fora 
month and a half from today. I guarantee not to deposit it for 
45 days. I won't cash your check for 45 days before I know 
for sure that you are completely satisfied with my material. 


$20.00 FREE! 

There is no way you can lose. You either solve all your 
money problems with this secret (in just 30 days) or you 
get your money back plus $20.00 in cash 

Do you realize what this means? You can put my sim- 
ple secret into ше. Be able to solve all your money prob- 

lems. And if for any reason whatsoever you are not 100% 
satisfied after using the secret for 30 days, you may return 
my material. And then I will not only retum your original 
UNCASHED CHECK, but I will also send you an extra 
$20.00 cashiers check just for giving the secret an honest 
try according to the simple instructions. 

I GUARANTEE IT! With my unconditional guar- 
antee, there is absolutely NO RISK ON YOUR PART. 

Es simply write your name and address on a 

of paper. Enclose your postdated check or money 
Srde for 82995 and send it to 


JOHN WRIGHT 


But the supply of my material is limited. So send in 
your order now while the supply lasts. 

1f you wish to charge it to your Visa, MasterCard or 
Discover—be sure to include your account number and 
expiration date. That's all there is to it. I'll send you my 
material right away by return mail, along with our uncon- 
ditional guarantee. 


SWORN STATEMENT: 


"As Mr. John Wright's accountant, I certify that his 
assets exceed one million dollars" Mark Davis 


© 1996 JOHN WRIGHT 
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tion takes place that’s known as hy- 


SEVEN dration, during which the water 
molecules combine with the fine ce- 
GOOD ment particles and form a solid that 
holds the aggregates. As Todd Wat- 
REASONS son of the American Concrete Insti- 
KE tute points out, concrete hardens 
TO MA not from drying but from this 
THIS CALL. process of hydration. 


I understand that Earth is about 
22,000 miles in diameter and also 
that a geocentric orbit is about 
22,000 miles. Is there a relationship? 
Vince Broesch 
via e-mail 


In this issue is a brochure 
that reveals the seven key 
advantages of Sony-brand 
DSS” Receivers. For more 


YOU ARE CONFUSING Earth's di- 
ameter with its circumference. The 
diameter—the length of an imagi- 
nary line from one side of Earth's 
surface through the core to the 
other side—is about 7,926 miles. Its 


information and the name 
of the retailer nearest you, 
call 1 800 838-7669. 


POPULAR SCIENCE is giving you more 
on the World Wide Web, including: 


NEWS: Stay on top of late-breaking 
news with our exclusive updates. 


HOW IT WORKS: Before you buy an 
APS camera, cordless phone, or other 
hot item, check out the technology, 
newest features and more. 


FORUMS: Talk to other readers and take 
part in weekly polls. 


THIS ISSUE: Want more photos, or addi- 
tional information? Get all the good stuff 
we couldn't fit in the magazine article. 


circumference—the planet's girth at 
the equator—is about 24,902 miles. 

А geostationary satellite (one 
that remains positioned above a 
fixed point on Earth) orbits approxi- 
mately 22,240 miles above the equa- 
tor. There is no correlation between 
Earth's circumference and a geosta- 
tionary satellite's orbit. If, for exam- 
ple, Earth had more mass, it would 
have a greater gravitational pull on 
objects in space, and would require 
a different orbit for a satellite to re- 
main geostationary. 


What is the difference between 
magnetic north and "true" north? 
Neil Todd 


TRUE NORTH IS the North Pole, the 
place where Santa Claus is supposed 
to live. Magnetic north is somewhat 
south of that—the place where 
Earth's magnetic field has its north 
pole. When measured in 1984, mag- 
netic north was at 77.0 degrees 
North and 102.3 degrees West—off 
the eastern tip of Lougheed Island, 
Northwest Territories, Canada. This 
position is an average location. Mag- 
netic north moves every day in an el- 
liptical path around this average. In 
fact, magnetic north itself has been 
moving north and west over the past 
century and a half that it has been 
tracked. As electrical currents in 
Earth's molten core fluctuate, so 
does the position of magnetic north. 


What's the difference between a CD- 
ROM and an optical disc? 
CLC2166@aol.com 


TECHNICALLY, THERE is no differ- 
ence—a CD-ROM is one type of 
optical disc. Music CDs are an- 
other. In each case, the drive or 
player uses a laser to project a beam 
of light (hence, the “optical” refer- 
ence) onto a specially coated plastic 
disk. It then interprets the pattern 
of reflections as a stream of ones 
and zeros that represent digital 
data, which could be a computer 
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NRI proves it... 
The Better the Equipment, 
The Better the Training 


То break into the profitable field of 
computer servicing, you need to 


understand today's sophisticated Now Noe ience needed, 
computer systems inside and out. features IRI builds it in 
That's why NRI's hands-on training 4 BS а 

now features а 166 MHz Pentium® Pentium? Studies show that jobs for computer 


service technicians will be up by 38% 
in the next 10 years. Even if you've 
never worked with computers 
before, NRI's interactive training 
builds such a solid foundation of 
know-how and practical 
4 experience that tomorrow's 
Fits your LES E i 4 ag ; | jobs can be yours. 
schedule and y = \ қ a from the start, 
your budget ands-on experiments 


7 "E € reinforce concepts presented 
Over a decade ago, с by / in NRI's bite-sized lessons. And 
NRI pioneered at- T€ because your work үс. 
home training in computer servicing. YOU GET EVERYTHING YOU NEED FOR SUCCESS is reviewed by your aq 
Today, we continue to make it easy and personal instructor, you 
affordable to learn cutting-edge skill: know for certain that you 
You study wherever you want, at a can apply theory to 
that suits you — and you can even begin real-world demands. No other at-home 
earning money before you complete your training program gives you this level of 
training. Find out what thousands of practical, hands-on experience, and no 
other NRI graduates have learned: NRI other at-home training program gives 


processor-based system equipped 
with the peripherals and software 
dominating the marketplace. You 
can even prepare for A+ Certifica- „ӯ 
tion with NRI’s interactive CD- a 
ROM and bonus lessons! F 


W PENTIUM? 166 PC Features 16 meg RAM, 256K cache memory, 
and 1.6 gigabyte hard drive for exceptional data storage capacity and 
data access speed 

ІН SUPER VGA COLOR MONITOR Plus 1 meg video memory 

W EXCITING MULTIMEDIA PERIPHERALS 8X CD-ROM drive, 

16-bit sound card, and stereo speakers 


training pays for itself! W FAX/MODEM 28,800 baud for fast communications, plus Netscape you A+ Certification practice exams on 

Best of all, you get the top-notch Navigator™ Web browser and ten free hours of America Online CD-ROM! 
computer and diagnosti you need to W DIAGNOSTIC PACKAGE Configuration software plus Ultra-Xs 

RE шы RACER. II plug-in card and QuickTech-PRO software FREE NRI catal tells more 
start your own business! og 
W NRI DISCOVERY LAB Complete breadboarding system to design iti е aie 
H itl and modify circuits, diagnose and repair faults the coupon is missing, write to: 
Train rful — 5 ІН DIGITAL MULTIMETER Professional, hand-held test instrument ae e connect A NW, 
роме for quick and easy measurements /ashington, . Or call... 


WI WINDOWS 95 Today's popular, time-saving operating system 
Wi CD-ROM TUTORIAL Easy prep for A+ Certification! 


As an NRI student, you first explore your 
computer system's 166 MHz central pro- 
cessing unit (CPU) featuring the reliable 
Pentium? chip. From there, you get to know each 


LE amem] SEND TODAY FOR FREE NRI CAT 


baud fax/modem, Super VGA color monitor, 8X 
CD-ROM drive, 16-bit sound card, and more. [| y. /./ Schools 
МЕГ cutting-edge training goes onto give | 4401 Connecticut Avenue, NW, Washington, DC 20008 


1-800-321-4634, 
Ext. 2000 


you a thorough understanding of Windows 95, Check FREE catal. 

the fundamentals of PC communications, and the І dee see gà ЕЛ 3 A v 
i ier: ICROCOMPUTER ications Specialist Degree 

latest computing frontier: the Internet. And, 5 ГІ computer ix ры at maior | CTs а 

an added bonus, you receive Netscape Navigator" j 7) Бата таң Ы Servicing ГІ Bookkeeping and Accounting Maii 

Web browser software for running searches, І (J Desktop Publishing ГІ Visual Programming in C** 

downloading information, sending e-mail with PageMaker 


messages, and accessing NRI's new 

“cyberschool.” I Name (please print) ‘Age 
Plus, you learn how to use configuration 

software and Ultra-X professional diagnostics 

hardware and software to pinpoint problems on І Сау > State Zip 

any IBM-compatible machine, even if it’s only #7 Accredited Member, Distance 

5% operational. LA Division of The McGraw-Hill Companies Education and Training Council 0101-1096 J 
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WHY DISH 
LOVES DIRECT 
COMPARISON 


Just do the math. $199 for the complete 18" 
satellite system when you subscribe to 
America's Top 40 (including The Disney 
Channel), plus 30 CD music channels for 
only $300 a year. To get this deal from 
DIRECTV you're going to have 

to direct a lot more cash E Ғы 
comparison. Then 2 S 

make the call. To 

SD TE А Ш- Nothing Else Compares“ 
30 day moneyback guarantee,  http:/www.dishnetwork.com 


their way. So make the 
DISH Network. RE yee RK 
CALL: |: 1-800-333-DISH 


Get Your Best Night’s Sleep Ever 
When YOU Adjust The Firmness! 


W Customize mattress 
firmness for each side with 
the touch of a button! 

m Unique air support cradles your entire 
body for better sleep comfort! 

и Reduces uncomfortable pressure points! 

$ m Call now, and try it in the privacy of you 

home with our 90-Night In-Home Trial! 


——72323 
SELECT COMFORT 


і Mail ro: Select Comfort Direct Corporation 
3 6105 Trenton Lane N., Minneapolis, MN 55442 


FREE Video and Brochure! 


1-800-831-1211 


Ext. 6751 


BY О:-Ь-: 


document or а musical recording. 

There is, however, a difference 
between these discs and what are 
known as write-once and rewritable 
optical discs. CD-ROMs and music 
CDs are “read-only” discs—that is, 
you can play them but not record 
on them. 

With write-once systems, also 
known as WORM (write-once-read- 
many-times) drives and CD-ROM 
recorders, a laser records data by 
etching pits into the surface of a 
disc, which can then be read back 
but not altered. Rewritable optical 
drives typically use a hybrid tech- 
nology known as magneto-optical 
(MO), which combines the mag- 
netic recording techniques used in 
hard disk drives with the precision 
of optical drives. In MO drives, a 
laser beam heats a crystalline metal 
alloy until its crystals are loose 
enough to be moved by a magnetic 
field created by a write head. The 
alignment of the crystals indicates 
either a “1” or “O” for digital data. 


What elements other than mercury 
are liquid at room temperature? 
Roy Blackmix 
via e-mail 


IF YOU CONSIDER room tempera- 
ture to be between 68°F and 70°F, 
there’s one other: bromine. Cesium 
and gallium have the next highest 
melting points, at 83°F and 85.6°F, 
respectively. 


What до the numbers 20/20 refer to 
when describing eyesight? 

R. A. MacLaren 

via email 


HAVING 20/20 vision doesn’t mean 
your eyesight is “perfect,” it simply 
means it conforms to an optometric 
standard. The numbers describe the 
distance, measured in feet, at which 
a person can see an object, usually a 
specifically sized letter of the alpha- 
bet, clearly enough to distinguish it. 
The first number refers to the stan- 


dard—a “normal” eye seeing the ob- 
ject clearly at 20 feet. The second 
number helps us reference how 
much the eye falls short of the stan- 
dard. So, for example, a person with 
20/200 vision would find it as diffi- 
cult to read a sign that’s 20 feet 
away as a normally sighted person 
would reading the same sign 200 
feet away. A person with particu- 
larly sharp eyes might have 20/15 
vision, meaning he or she can see 
an object as clearly from a distance 
of 20 feet as a person with normal 
vision would from 15 feet. 


How does your body keep from 
falling off the bed at night even if 
you are sleeping on an unfamiliar 
bed, or even a couch? 
Cesar Naranjo 
via e-mail 


SIMPLE: YOUR body essentially shuts 
off its skeletal muscles during most 
of the time you're asleep, when it 
shifts between the dream state, 
called rapid eye movement (REM) 
sleep, non-REM sleep, and brief pe- 
riods of wakefulness. As the night 
goes on, REM sleep periods get 
longer and non-REM sleep gets 
shorter, says Quentin Regestein, 
director of the Sleep Clinic at 
Brigham and Women's Hospital in 
Boston. Under normal conditions, 
the body remains inactive from the 
neck down during REM sleep, ex- 
cept for vital functions such as heart- 
beat and breathing. Although the 
restriction of movement lessens some- 
what during non-REM sleep, the 
brain still suppresses impulses like 
walking and rolling off the bed. These 
inhibitions take years to develop, 
however. That's why children are 
more likely to roll off their beds. 


How does tomato juice get rid of 
bad smells? 
Joni Stegeman 
Skokie, Ill. 


YOU STUMPED the experts on this 
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Great Lovers Are Made, Not Born 


лк E E tid 
like any artistic endeavor, 
the better the technique, the 


better the end result. We believe 
that each of us, no matter how 
"experienced," can benefit from 
learning new skills. 


The Better Sex Video Series helps 
you master the techniques that lead 
to exciting lovemaking. Each 90- 
minute video balances enlightened 
commentary by Dr. Judy Seifer, a 
nationally recognized expert on sex- 
uality, with beautifully-filmed scenes 
of couples in intimate and explicit 
situations. The series opens doors to 
areas you may not have discussed 
with your partner. It tantalizes with 
ideas that may be new to you. And it 


provides a quiet oasis of intimacy іп 
your often hectic lives. The Better 
Sex Video Series introduces new 
worlds of sexual experience by giv- 
ing you and your partner the oppor- 
tunity to watch, listen, and learn 
together. 


If you and your partner are ready to 
venture into a new world of intimacy, 
join the hundreds of thousands of 
couples who have already ordered 
The Better Sex Video Series today. 
And find out for yourself how great 
lovers are made. 


FREE VIDEO OFFER: Advanced 
Sexual Positions, a 28 minute video, 
is yours ... absolutely FREE with 
any order! Learn to create renewed 
sexual excitement and satisfaction. 


SPECIAL OFFER 


Regularly $29.95 
NOW 


ONLY 51995 


Full-length 90 Minute Videos 
Provide a COMPLETE Sexual Program 


800-9550888 


VISA OMasterCard ПАМЕХ Check OMoney Order 
Make checks payable to The Sinclair Institute 


Sorry, No Cash or COD 
Exp.date 


Zip 


Dept 8PS6, PO Box 8865, Chapel Hill, NC 27515 


H VIDEO REGULARLY NOW ONLY 

{ Vol. 1, Better Sex Techniques #9501 252995: $19.95 === 

1 Vol.2,Advanced Sex Techniques #9502 529-95 $19.95 —— [ens 
1 Vol.3, Making Sex Fun #9504 32995- 51995 —— | naa 
| The 3-Volume Set - Save $10! #9506 $49.85 pemu j 

{ Adv. Sexual Positions #1225 with purchase) 23996: FREE FREE ET 
! Postage & ity. 

|| VHS Format Only. $400 

! қаны State 
! TOTAL $ 

1 

1 

1 

ы. 


Май to: The Sinclair 


Canadian Orders Welcome. Please make checks payable in US dollars. An additional $5.00 is required for shipping. Dealer Inquiries Welcome. 


p mer — — 


are 


shipped in plain packaging 


to assure your privacy. 


Е а 


doesn't do much other than make 
Poopsie pink. *It's probably the 
scrubbing action, rather than some- 
thing in the juice itself, that gets rid 
of the odor," says Paul Krebaum, a 
chemist at Molex, Inc. in Lisle, Illi- 
nois. Eau de skunk has pungent sul- 
fur-containing compounds called 
thiols, and getting rid of the smell 
means breaking up these compounds 


one. We put your question to a 
number of tomato experts and food 
chemists. Though most had heard 
that tomato juice can remove odors, 
none of them was certain that it ac- 
tually does this, or could offer a solid 
scientific explanation. 

Tomato juice has long been used 
to deodorize pets that lose a battle 
with a skunk. Unfortunately, it 


with a strong oxidizing agent like 
hydrogen peroxide. Here is Kre- 
baum's de-skunking recipe, described 
in our August 1995 Science and 
Technology Newsfront: To one quart 
of 3 percent hydrogen peroxide, add 
one-quarter cup of baking soda and 
one teaspoon of liquid soap. Wash 
your smelly pet with this concoc- 
tion, then rinse with tap water. > 
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6 WHEEL 
DRIVE ATV 
AMPHIBIOUS 
2аті4 
passenger models 
No Money Down. 
As Low As $130/month 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, New York 14206 


Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


WOOD HEAT 


Forced air or 
hot water furnaces 


Charmaster® 
es Б GRAND RAPIDS, MN 55744 


т. 


HYDRO |; 


MAGNATRAC, 
No Bolts...All-Hydraulic Drive! 


Ф CATALOG ... $2. 
@VIDEO ......... $9.50 
© BROCHURE .. Free 
9 Technical Manual - $8.50 


STRUCK-KIT «Box 307 «Dept: PS1098 
СЕ 


Prexcut dome home і in o variety of Foor plons up 1 
1o 3,000 sq. ft. Complete kits start as low os $6,795. П 
Attractive, easy-to-assemble, energy-efficient. $12 for “ 


100-poge catalog package, Color video 510 more. 
то Web Ruse! рр оона 


ÆA TIMBERLINE GEODESICS 
2015 Bloke St., Berkeley, CA 94704 1-800-DOME-HOME 


gives you 
Thompson Vocal Eliminat 


LT Sound Dept PS-1 
7988 LT Parka "t 


jour Demo/Info Request Line (770)482-2485-Ext 60 


When You Want Something Better Than Karaoke! 


MOLDS 2 


for making Ornamental 
Concrete Items 

Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


Hand-held ELECTRONIC INSECT CATCHER 
US. and other country patents 
See p. 17 7/96 Popular Science" What's New" 
The device can kill, with electronic shock, 
mosquitoes, fies, cockroaches, spiders, ants, wasps, and 
many other bugs which are on a plane, corner, or in the air. 
30 day money back guarantee. US $49.95 + S&H $6.95 


(batteries not incl.) Send Check or M/O to 
TRIWIN NOVELTIES LI 
Dept S10. PO. Box 20060, 4839 Leslie St. 
North York, ON М2) SEA, Canada 


CONCRETE MACHINERY CO., INC. 


P.O. Box S99, Hickory, NC 28603 
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Parks, community gardens, 
9 and open spaces not only FO | 
make cities more beautiful, 


14 
they also help reduce crime. 


Call 1800 714 LAND. 


THE BEST BUYS IN SPIRAL STAIR KITS! 


METAL 


iameters 3'6" to 7'0” 
its or Welded Units 


SAFE, EASY-TO-ASSEMBLE KITS 

Metal kits in stock for immediate shipping or pick-up! 
SHOWROOM/WAREHOUSE LOCATIONS ІМ: 
Broomall, PA (610) 544-7100 
Pomona, CA (909) 598-5766 
Sarasota, FL (941) 923-1479 
Houston, TX |713) 789-0648 

Chicago, IL (708) 952-9010 
Stamford, CT (203) 325-8466 


From the Leading Manufacturer 
of Spiral Stair Kits™ 


*Diameters 470” to 6'0” 
“АП Oak Construction 
*All kits available in any floor-to-floor height and BOCA/UBC code models. 


„ VICTORIAN 


iameters 470” to 6'0” 
*Weight Saving Cast Aluminum 

Made in the U.S.A. 
Call or Write for Free 32 Page Color Catalog: 
Toll Free: 800-523-7427 Ext. PS106 Тһе Iron Shop, 
Dept. PS106, PO Box 547, 400 Reed Rd., Broomall, PA 19008 
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THE IRON SHOP 


Discover one of the most bizarre collections of in- 
credible plans, lost secrets, forgotten how-to, and 
range theories ever assembled! Write for a catalog! 

Learn how to make neon signs, 
P Tesla! rewind motors, get high power from 


е Hydrogen! auto alternators and gen- 


erators, Bula a spot 
welder, ап elec- 

eH ва ан 
working solarcell, exploding wires, 

° Booze! shortwave radios, crystal sets, Tesla 


Coil, Jacob's Ladder, Van de Graaff, 
e Radio! сусыны for a catalog! 


Secrets of making 

Мі DM booze, tanning hides, 
homesteading, survival. 

У Stry! vous зуе 


id Mud More! Learn locksmithing, 


calculus, physics. 
Much more! Finest collection of Tesla Lou 

This rare knowledge could make 

la Write for Lindsay's Technical Books не) All 
books highest quality! See what you've been missing 
Send $1.00 (US & Canada) or 54.00 foren airmail 


[Catalog sent immediately! Write toda: 
Write for a СА CATALOG! 
(no's Technical BOOKS 


, Box 538-WX9, Bradley IL 60915 


Send a Technical Books Catalog! $1.00 is enclosed! 


Name І 
Street [| 
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Now you can train at home in your 
spare time for a new career, job 
promotion, even your own business. 
We send lessons, tools and materials 
right to your home and train you fast. 
Call or send for free information on the 
career field you're most interested in. 


Firewood hauling made easy with the... 


DR? POWER 
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PW BY 0 m 


* HAULS UPTO 800 LBS. -- up hill or down -- + 
with never-before-ease! • BIG POWER: DRIVEN 
WHEELS & 4 speed transaxle lets you move slow 
or fast over rough or smooth terrain, * POWER 
REVERSE gets you out of tight spots! • Dump bed 
makes for easy unloading of firewood, gravel, soil, 
and rocks. “ Made to order for suburbar/ rural 
property owners, plus businesses of any size; pays 
for itself over and over in САЧА. TX FLEE 
time and labor saved! — 1(600)544- 0222. 


this coupon today fc 
tabout the Revolutionary DR* POWERWAGON" 
[including prices and specifications of Manual- andj 
1Electric-Starting Models, and "Off-Season" Savings! 
{now in effect. There is no obligation. 
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5, Vergennes, УТ 05491 


FROM FRONT... TO REAR... 


4 
pee PROOF. Only WeatherTech? WeatherTech® liners |77 1 
ы | mats give m all-season protection like take a back seat to no j ۴ E 
this: 5 to 13 Ibs. of pliable virgin rubber one when it comes to 
that's channeled so deep it can trap and cargo area protector 5 E 
hold up io 1 1/2 quarts of water, slush or Our tough, durable 
sand! It doesnt curl, crack or harden, liners are molded to 
even in sub-zero temperatures. E E vehicle . . 
WeatherTectf* mats are attractive, with The WeatherTect? 2 
а Donee design manufactured to fit inert is Aaa) to grip ri 
what you drive. MORE PROOF. You our cargo and minimize А 


load shift plus a 3 inch. TRANI X 
high lip to contain spills. М 
So now for the first - 
time, itherTech* 3 rE 
protection can be y 

ours from front 

rear! 


may not know it, but Cannon" of 

England, the 'manufacturer of 

WeatherTech*, is an original 

CORE supplier ‘to Ford, GM, 

Too Teg Mercedes, Nissan, Audi 
oth 


Е menpe perese 
roata arail tonuna at a car pla ри 
BLACK WITH A RED PINSTRIPE featherTech? mats are anything but 


Deep grooves trap and hold snow, mud or sand 5 ipping* SUSLI/SL2 + SW1/SW2 Sabi « Taurus «Town Car + Vision + Volo 850 ~ 


ANY COMBINATION, , ORDER TODAY: 
d plete. AND WE SHIP FREE! 1 (800) 441-6287 
1 (800) 378-6287 
WE ALSO HAVE MATS TO FIT MOST DOMESTIC AND IMPORTED Y} no реу shipping within the 48 m 


contiguous states on orders of a 5 Cat AM торм (Carral Tne) 7 daya "a 
CARS, TRUCKS, VANS, SPORT UTILITY VEHICLES: ت‎ Dock eL No Dc NER W м 
Acura Alfa Romeo • Audi * BMW * Buick «Cadillac «Chevrolet | sets, or a combination of mats We usualy iain 48 our Sr tus me mala, 


Chrysler « Daihatsu « Dodge » Eagle • Fat» Ford» Geo» GMC — | and cargo liner. Extra shipping ag eror e een 


"ner engineered 10 ft. able. 

Honda « Hummer « Hyundai «Infiniti Isuzu + Jaguar * Jeep «Kia [| charge may apply outside the or liner o shipping avai 
Land Rover * Lexus “ Lincoln • Mazda • Mercedes • Mercury 48 states. If paying by check O O и 

Mitsubishi Nissan « Oldsmobile * Peugeot » Plymouth -Pontiac | Send checks payable to: 


Porsche • Renault « Rolls Royce • Saab • Saturn • Sterling MacNeil Automotive Products Lid. 


Subaru * Suzuki « Toyota • VW * Volvo Minois residents add 6 3/4% Cove re d Automoti Nil Limited ғ 
sales tax 2435 WISCONSIN STREET 
eH ES pnmo Mene on DOWNERS GROVE, IL 60515 : 
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ts or cargo liner within 30 days for a со 3 630-769-1500 fax 630-769-0300 
nipping. Weather Tech is a registered trademark of MacNeil Automotive Products Limited * 


World's best home ` Make 525 to 5100 per hour 


eather station* 
— only $379 


others from $179 


Features superbly accurate: 

e barometric pressure e 3-hr. pres- 
sure change @ indoor/outdoor hu- 
midityt € dew point} ө wind 
speed/direction @ indoor and out- 
door temperature @ wind chill 
temperature ө rainfall. 

Instant ac- 


selling bright colorful Badge-A 4 
buttons. Buttons are proven money: 
makers at fairs, flea markets. con- 
here people 
and easy 
h Badge-A-Mint and 
expensive! 


nd for a FREE full color 


TALLER!! 


plus $4 25 shipping 
(iL residents add $1 87 taxi 


Badge-A-Minit, Dept. "51096 Bax 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


rent values @ 
today’s highs 
and lows e yes- 
terday's highs 


and lows e 

long term highs 

and lows e 
time/date for all highs/lows e rain totals} for 
today, yesterday and long term 9 alarms, and 
much more. Over 100 values in all! 

Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely by phone, modem or radio link. 

The ULTIMETER 2000 isa great value; 
only $ 379 + shp'g. (Optional sensors add'l.) 
Ж Even WeatherWatch Magazine (Мау, 
596), known for its hard-hitting, authoritative 


rat OREGON DOME 


Custom and traditional designs 
Flexible spaces for active lifestyles = 
Complete, affordable building system 
Catalog $12 * Video $20 * Construction Guide $42.95 
3215 Meadow Ln., Suite PS, Eugene, OR 97402. 
http://www.domes.com • 1-800-572-8943 


Tired of being short? Our quality leather 
footwear has a hidden heightincreasing іппег- 
mold inside the shoe. NO OVERSIZED HEELS! Look 
like ordinary shoes. Will make you up to 
3"IALLER, depending on the style. 

to choose from including dress shoes, boots, 
sport shoes and casuals. Extremely comfortable. 
Sizes: 5-12. Widths: BEEE. In business over 55 
Call or write 


years. я 
reviews, concludes "the best we have seen." ode) lot your PIE color caog 2 SE AT B | КЕ F 
Call or write for free brochures 
e Drives Like a Car! 
1-800-USA-PEET ELEVATORS” [] priro Pedal 
RICHLEE SHOE CO., DEPT. PS60 Multi Speed 
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1308-610P Doris Ave., Ocean, NJ 07712 eater » 
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SHOP-TASK ғ 
PO. етте mU 64268, Tacoma, WA 98464 


The Original 


E The Best! 


* Technical Support Line 

* Spare Parts Line 
_ * 24 Hr. Fax: 206-566-0175 
* Videos, Books, Projects 


CALL NOW: 1-800-343-5775 


YOU CAN ро ІТ! 


MACHINING MADE EASY 


Celebrate July 4th & All Events - 


CARBIDE CANNON 


BIG BANG! $1195 


Қар and firing. Aut turn-of-century ong, Hi 
some when not in ше. Made in USA o lst eme 
Available in 3 si cannon, $49.95 postpaid: 

$89.95 postpaid; asmon (lom het) wih pd frog ud 
automatic loading, 8119.95 postpaid. The 1 

бе laser e bang! Carbide amano, abont 1 


"The Conestoga Co, Inc. Dept PS, PO Box 405, Bethlehem, PA 18016 
жж Call 1-800-987-BANG (2264) x* 


You could if you 
/ were опе of the 25 
i million Americans 
who are now work- 
ing out of their 
homes. Get the real 
scoop on the work-at- 
home market from 
two FREE cassettes 
recorded by George 
and Jeanie Douglass. 
They started a $50 
million-a-year busi- 
ness from the base- 
ment of their home 
and they have 
already helped cou- 
ples and individuals 
of all ages start their. 
own home-based 
businesses. Find out 
how they can help 
you too! 


To receive FREE explanation 
cassettes and color literature: 
Call toll free: 


1-800-343 


С 


Computer Business Services, Inc. 


CBSI Plaza, Ste. 4102, Sheridan, IN 46069 


Revolutionary • Easy to Use 


ТНІММЕН on 
WHEELS! 


Rolls “light as a feather" 
on two BIG WHEELS! 
TRIMS far easier, better, more 
ely than hand-held trim- 
s. Plus MOWS everything 
from whole lawns (even wet!) 
to tough waist-high growth with 
lease! Rocks, roots, stumps, etc., 


properties, vacation homes, 
з ог for finish- 


FREE DETAILS about | 
MOWER eal 


now in [3 and 
is no obligation. 


State. ZIP. 


TT: COUNTRY HOME PRODUCTS", Dept. 1976 i 
L Meigs Road, Р.О. Box 25, Vergennes, VT 05491 


MACHINE SHOP 


The Smithy 3-in-1 lathe-mill-drill > 
gives you all 3 basic all е 
machine tools in опе 

easy-to-use benchtop 

machine. Have fun, 

save money and time 

too. Thousands sold. 

For shop, business, 

home. 


Four machines to choose from starting at $895! Backed 
by service, training, books, videos, re 


1-800-345-634 Raio” 


Dept. PS10 PO Box 1517 
|. Ann Arbor, MI 48106-1517 


"Like owning a machine shop" 


COME SEE OUR 
GREAT 
ADVERTISERS ON THE 


PopularScience 
WEB 


hitp://www.popsci.com 


Find all the water you need 
r+ witha water well you 
|| ° drilled yourself! 
Since 1962, thousands of gardeners 
and homeowners have discovered 
the Hydra-Drill™ secret. They 
drilled their own wells! You 
can, too. Call or write us 
today га elven send you 5. 

i package of 

information about driling 

your own well with the 
Hydra-Drill™ We 

everythin; 
you need for 
your home water 


Ask about our “How 


Call Today for FREE 
Water Well Drilling 
Information Package 


1-800-233-7762 
Cbr n 


7908 Anderson Road 
Opelika, AL 36802 I 

Û YES! Send the FREE INFORMATION PACKAGE and 
| he ilustrated guide HOW TO DRILL YOUR OWN WATER WELL | 


The amazing walk-behind brush cutter! 


The DF? FIELD and 
BRUSH MOWER 


CLEARS & MAINTAINS meadows, pastures, 


brush and saplings up to 


CHOPS/MULCHES most everything it cuts. 
е; NO TANGLE of brush to pick up like 


eld brushcutters and sicklel 
Perfect for low-maintenance 
wildflower meadows, Euroy 

style woodlots, walking р: 

or any area you only want 


SPECIAL SAVINGS NOW IN EFFECT! 
Please mail this coupon TODAY for complete FREE} 
I DETAILS of the DR" FIELD and BRUSH MOWER includ- 1 
ling prices, specifications of Manual- and ELECTRIC-START- 
TING Models, and "Of Season Savings nov in effect 


2 
8 


(©1096 CHP, me NGA 


ЕЙ 
te COUNTRY HOME PR PRODUCTS Dept. 1976F 
VT 


gr 


77/77 
Family — | 
Haircutting асана | 


haircutter for all your styles. 
Sy: ste m It tapers, layers, feathers and 
у collects the clippings. Includes 
easy to follow style guide with 
diagrams and video for the 
perfect cut every time. | 


АҚ HAIRCUT 2 we 


Converters 
Access orles 
You Now Havı 
Renting from к r Сиоісе...зауе money 
your Cable by purchasing your cable 
Company is equipment. By owning, 


like money |= you can still receive all 
down the “ basic and premium 
а " scrambled channels 
Tube! through your cable 
company. We offer the lowest prices on all major brand names 
including Zenith, Jerrold, Scientific Atlanta, Tocom, and Pioneer. 


F 30 day trial period and 1 year warranty. 
So, if you are tired of the rising cost of cable TV... MX 
Add-on Cable Call for your free catalog today m 
Company 


CABLE TV CONVERTERS 
L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


nat 


OI venren & 
DESCRAMBLER 


WE CARRY ALL MAKES AND MODELS 
*SCIENTIFIC ATLANTA® *JERROLD? *ZENITH* 
PIONEER? *STARGATE? *INTELESTAR? 

» Picture Improving Energizer Cables 

Video Stabilizers e Universal Remotes 

Bullet Protectors & Immunizers 
» DEALER INQUIRIES WELCOME 

FULL WARRANTY GUARANTEED!! 


— 
1-800-835-2330 


= = Order by C.O.D., Check-Via-Phone or VISA / MC 


Please have the make and model # of the equipment used in your area. 


E go ا‎ m 
ELECTRONICS pgscRAMBLERS wan 


Leading the way to excellence 


А GREAT gift idea 
for that hard to buy for 
person on your list! 


STARGATE SST 


Now Only! | 


Call for your FREE catalog or we are on the 
m Internet at http://www.register.com/nutek 


Open 24 hours 


ТЕ! 1-800-526-8835 = 
10 Е 96 


' lonly 


| $ 249 warranty 
b Novavision 
A тиі for апу “home еше.” Са! for Pricing of 
* Picture-in-picture. Smaller Quantities 
* Simultaneous watch/tecord 
. 1D only We have the 
* Volume/Mute | BEST DEALER 
ш | Byowning, you can sil 71 
receive all basic and premium ЖЕТЕ PRICES 
scrambled channels through — + Оп etn anywhere! 
your cable company. * And таси) MasterCard • VISA 
AMX • COD 


MicroCom 
Industries 


(8) 


TZPC 145 Converters 
Z Zenith? 


FREE 30 day trial 
period and 1 year 


ST1600 


Note ths device i o be used purposes on 

SGentcton Gureteed ar Fl Rehd. 2 nest diy 

беле NOW only $8.5 + 82 SEH io. Sale Marketing Co., 
90 М. Montgomery Av No.366R, Rockville Md 20850, 


Save on 
Select Models 


1253643048. 
40x62. 504120 
Buy factory direct! Build it yourself! 
American Owned o American Built 


au rur  — — — 
1-800-888-4606 


Sree masten’ 


DEALERS WANTED 
EARN EXTRA 555 


CNC Concepts 
|вох 49503. 


FACTORY CLEARANCE SALE 


SHOPS + GARAGES 
STORAGE & MORE 


FINANCE/LOW MONTHLY PAYMENTS! 


Made in 
U.S.A. 


Steel 
Buildings 
VARIOUS SIZES AVAILABLE 
BUILD IT YOURSELF! 


Me Call Now 1-800-585-4058 
American Steel Span 


10 1 


Descramblers 


Converters * Filters * Accessories. 


1-800-379-3976 


не: НПР: ORION ELECTRONICS. сом 


Prices starting 
as low as $99! 


i Eo te ok eel E 8и 
Add tena ot year ot AAA cri in your credit fe 
"OVERNIGHT. 109 i таса 


FBl DMV (DU) FS ar dena 
Files too. 
8 


FREE INFO 
Norwood Inc. 
90 Curtright Dr. 
Unit 3 
ты Amberst, NY 14221 
Ў 1-800-661-7746 
Ext. 101 


COVER-IT™ Р; 
Machinery. Great lor Workshops, Restoration, Painthooths, 


to 20 years. Cover-i's withstand Ice Rai 
permits required for portable shelters. Ej 


Converters & Descramblers 


Call 1-800-715-6789 


«Zenith 
* Scientific 
Atlanta” 


*Рапаѕопіс 
»Jerrold* 
*Pioneer' 


ENTERPRISES 
It's Full of Stars 


Great for Workshops, Restoration, Paintbooths, Sandblasting, Camp or Temp. Shelter, Gov't & industrial 
Contracts, Greenhouses & Моге 


Сөзеніз withstand Ice Rain, High Winds, Sun, Sap & Snow! Е 


Protects Cars, Trucks, Boats, RV's, Motorcycles, Pools, Hot Tubs, Docks, Airplanes, Machinery. 


from 5' to 60" w, up to 3078, Any Length 
Galvanized, Steel Frame. Durable Cover & Zipper Door. Covers last to 20 years. 
to Assemble & Anchor. 

No property taxes or permits required tor portable shelters. 
SHIPPED TO YOUR DOOR! DEALERS & EXPORTERS WANTED 


105, 


ST 
1 


)P JAM 


When playing back rented movies you will notice 
annoying flashes, streaks, jitters, This is caused by 
copy protection jamming embedded in the video. 
The VC3 will spot and completely eliminate. 

all current copy protection giving you a crystal 
clear picture. CABLE DEALERS WANTED! 


forks on all Tv's, VCI 
"Digital state of the art. 
*1 year warranty. 


Beta, cable. 
9,95 
Add $10.00 S/H 


Visa MCCOD 


Order toll free 


1-800-215-9412 
512-257-2552 


IMAGE ELECTRONICS INC, 
100 East Whitestone #296, Cedar Park. TX 78613 


any лайн wpe 
+ Power Cord and RC Pigs nce 


CALL NOW! FREE 30 ay Tial 


S TOMY 


AS — any size — 
STEEL - ALUMINUM - WOOD 
ORASS STAINLESS 


& Up 
Free Brochures 
TOLL FREE 
(1-800-231-0793) 


ble TV Descrambler 
NEW PRODUCT 


No Converter Necessary 


Works With All Systems 


(ӘҢ 1-800-664-6999 иса 


CABLE TV 
EQUIPMENT 
222 ! 


© sae WILL ЗЫ; 
МАТЕН OR BEAT 
ANY ADVERTISED 


OR WHOLESALE PRICE! 
SAVE 555 - DON'T: RENT 


CALL FOR FREE CATALOG! 


Pioneer 
Century 
lerold Panasonic 
Oak Sigma, Scientific Atlanta 
and more! 


Zenith 
Tocom 


Call AA Electronics Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


COPY RENTAL TAPES WITH OUR 
VIDEO STABILIZERS 


100% MONEY BACK GUARANTEE! 


CABLE TV DESCRAMBLERS. 


Compatible With 
“Jerrold, Scientific Atlanta, Zenith 
Pioneer. Panasonic, and More! 
730 Day Money Back Guarantee! 

*1 Year Warranty! 
“BEST PRICES IN TOWN і! 
“АП Major Credit Cards Accepted! 
ЕСТІ 


MONAR R 


E ON 
ALARM SYSTEMS 


WIRELESS DRIVEWAY ALARM 
т А Бей rings in your 
house anytime some- 


one walks or drives 
into your place. 
- Free Literature - 


DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 
605-356-2772 


ALTERNATE ENERGY 
SAVERS 


FIREPLACE GAS LOGS: Vent-Free, 99.9% 


heating efficiency, major brands at Discount 
Prices. 908-886-2189. 


FREE ENERGY SYSTEMS, MORE! Good 
Catalog. 00. DWFRENCH, РОВ 
2010(DRPS), Sparks, NV 89432. 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


FREE HEAT from WASTE OIL 
Smoke and soot tree. Tested by EPA in 
Masta, Used worlwide and other 


AUR —— 


TO SUPPLIES & 
UIPMENT 


PROTECT YOUR INVESTMENT AND САА!!! 
WORLD'S SMALLEST GPS TRACKING UNIT. , 
LARGE SUGAR CUBE SIZE. WORKS 
WORLDWIDE. 

5599.95 1-702-856-3840. VISA/MC. 

ALLOW 4 TO 6 WEEKS FOR DELIVERY. 


AUTOMOBILES 


ALTERNATOR Generator Rebuilding Book 
Price: HV, Box 26044, Las Vegas, NV 89126. 
E-mail: hvhedeng@ix.netcom.com 

WWW: http;//www.bluehawk.com/-d.hulet 
repair.htm 
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CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers, 
etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4343 Ext.S-20025. 


GOVERNMENT SEIZED CARS FROM $125! 
Trucks, boats, 4-wheelers, motorhomes, - 
furniture, electronics, computers by FBI, IRS, 
DEA. Your area пом 1-800-558-8672 
Ext.A-5200. = 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


Airboats. Hovercraft Plans. Propellers, Airdrives, ` 
Engines. Catalog $5.00. Arrowprop, 610P, 
Meeker, OK 74855 


T 


VORTECH, ine. 
PO Box 51-A 
Fallston, МО 21047 
FEE 24-hr. Orderline: E) 


Emos omr: $10 


HIGH ELECTRIC BILL BLUES? FACTS FOR 
TRUE SAVINGS. ORDER TODAY, SAVE ТО- 
MORROW. U.S. $13.00 money order- ELEC- 
TROTECH, P.O. Box 46897, Kansas City, MO 
64188-6897. See our website: 

http:/www.usads.com/electrotech/index.htm 


SAVE $100'S - EVEN 510005 
on premium CABLE TV EQUIPMENT. 


GARAGES SHOPS е STORAGE 
DO-IT-YOURSELF CONSTRUCTION 


Limited 30 x 36 Value $8,385) 
UNE NOW ONLY $4,295 
Some larger sizes available 
1554 


1-800-843-8275 ғор 


tinued publication. All orders are subject ко the apple 
le dte cards copies of whack art valable tpe 
rien request sent to the address provided. 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-510, Seminary, MS 39479 


NEW FREE ENERGY! Fuel-Less 350һр En- 
gines. Creative Sciences Box 8001 New Albany, 
IN47150 


PERPETUAL MOTION MACHINE! Build with 
hardware store parts. The ULTIMATE SCI- 
ENCE PROJECT PLUS! Complete plans, 
$7.00. William Ross, Box 26021, Windsor, ОМ, 
Canada,N9A 7E9. 


AUDIO/VIDEO EQUIPMENT 


BEST WARAANTY + GUARANTEE 1 
*DY Surround Kis Save Big $$ 


* 
BOOMERANGS! НІ -TECH DESIGNS. Amaz- 
ing Science Project Fun. 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


BUILD/FLY Your own BACKPACK POWERED 
PARACHUTE for fun/profit. Takes off from level 
ground unassisted. Safe, Simple, Inexpensive, 
Detailed book with sources. Now only $19.95 
EASYUP 1089 Medford Center #2448, Medlord, 
08:97504 

http:/www.wave.net/easyup/ 


JET ENGINES. For Homebuilts or enthusiasts, 
Small, powerful, Mil Surplus. Info $10.00 To: JEI, 
PO Box 5354, Fargo, ND 58105-5354. 


and join the adventure! 
Lett. mttpi//members.aóLcom/sevtec/sev/skmr. html 


7] 
DS a 
Groen, MD 21092 ЖЕРІ (410)836-6824 
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* Locks 
Tea 


IOMEOWNER: зау. 
mn utility bills. Не 
Hans, instructions, 

TACK GUARANTE! 


00 PROTECTOR, jo to a/c" eg Meeg 
city, UT 84152 (801)-4 Or aa “mme y (ее: ATAL Рд 
ас шь аам Ua 


CABLE EQUIPMENT 
» 


UNIVERSAL DESCRAMBLER. $129.95 + $5 
S/H. VISA MC/ AMEX. FREE CATALOG. 
Electroman, Box 24474, New Orleans, LA 
70184. (504)482-301 


CATALOGS 


ADVANCED Nese 


"25th Century Technology Today” 


Time Travel - Mind Power Devices - Levita- 
tion - Psionic Helmet - Boxes - Hidden Tech- 
nology - Courses - Hundreds of Products I 


Catalogue $4.00 ® 


255 М.ЕІ Cielo Rd., Suite PS65P, Palm 
Springs, СА. 92262, Ж (619) 327-7355 


CB RADIO/ 
iy SCANNERS/RADARS 


* POLICE - FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 6211365 
|_ LITTLETON, CO 80162. 


COMPUTERS/SOFTWARE 
FREE CATALOG. ІВМ Compatible Shareware. 
CALOKE INDUSTRIES, Box 18477, Raytown, 

* MO 64133. 816-478-6185 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
h your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


SURVEILLANCE 


Pinhole Cameras $159.00 • Hidden 
Video * Electronic Kits • Shotgun Mics 
* Vehicle Tracking * Voice Changers 
• Bug / Phone Tap Detectors “7 & 16 
Hour Telephone Recording Systems 
* Locksmithing * And Much More!!! 


FOR CATALOG SEND $ 5.00 TO: 


SPY OUTLET 
POBox 337, Buffalo NY 14226 (716) 691-3476 


СА 


VRESIDENTIAL ALARM. Radio Shack Parts. 
"Plans: $5.00. Jaeger Enterprises, PO Box 480, 
|, Lakewood, CA 90714-0480. 


Subscription $5.00 to ClAssociares, 
4101 Green Oaks #267-PS10 ARL. TX 76016 


HOMEOWNER: save up to $500.00 YEARLY 
on utility bills. Revolutionary approach. For 
plans, instructions, book, send $29.95. MONEY 
BACK GUARANTEED. RJB & Associates PC.. 
139 Deerfield Avenue, Buffalo, NY 14215. 


D 
SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 (801)-487-3823 


BUILD YOUR OWN Е5Р 
POWER TRAINER 


a 4 
Everyone holds 


end ST1.30 for plans to ALEX CHIU, 1601 
vean Ave Dept. 216, San Francisco СА 94112. Oversea 


Welcome, Serious Buyers Only. Full Refund Guaraat 


CLASSIC CARS 


Bathurst, Inc. 


801 W. 15th St., Tyrone, РА 16686 (814) 684-2603 


New Side Mount Switch 


NEG ] 


drain. 


Model SM-1 - 516.95 ea. 


Disconnectsall New Top Mount Switch 
electrical circuits. 
eliminates batte: 


ў 
57 electrical fires. guards 
against vehicle theft 
stops unauthorized 
operation. 


revents. 


DO-IT-YOURSELF 


SURVEILLANCE-COUNTERSURVEILLANCE 
WE HAVE EVERYTHING! Catalog $5.00 
P.E.P. Box 930024-S, Norcross, GA 30093 


We sell for experiments, ight-shows, 
& Industria! applications. Leam about! 
with our plans, books and kits. 


CALL FOR YOUR FREE 
LASER CATALOG TODAY! 
(909) 273-0563 
FAX: (909) 278-4887 


UNUSUAL PUBLICATIONS! Strange stuff 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-Р, Carthage, TX 
75633-0004. 


Dealers Welcome! 


VIDEO CAMERAS SMALL AS POSTAGE 
STAMP! TV Transmitters! More! Catalog, $5.00, 
Supercircuits, 1 Supercircuits Plaza, Leander, 
TX78641 


ІА5ЕН5--Ж 
SYSTEMS AND 


COMPONENT PARTS 
http./lvrerw.mi-iasers.com 
FREE CATALOG 


MEREDITH—# Р.О. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


Surveillance Devices ! 
quality - Crystal 


technology for easy assembly! 
'allable: Tiny room transmitter 


Also av 

$29.95 Bst акаа ha поа 
Guaranteed fo be smaller than any 
ofher transmitters offered ап) 


TORT xox 
‘secuniry 
SYSTEMS 


ОМТ THROW AWAY THAT USED 
OPIER OR PRINTER CARTRIDGE! 

Do it yourself REFILL IT [can 

SAVE OVER 75% s 


it's easy 


MORÁCK 
INCORPORATED Order or intor 


XEROX” 5008 


$29.95 


Explore a secret world! 
Fascinating new career. V. 
[Dynamic home study course: 
(Approved. Diploma, Badge. 


AMAZING 


we 
Shek Infinity Xmtr - U 


пу touchtone 


TELCONI0 - Ready to Use .... 


E2Xtended Play 
Telephone Taping System 
8 hr tape time ТАРЗОХ - Ready to Use 


aser Pens 
* LAPN64 - SUPER BRIGHT! 
15 mw equiv, 2000 t. 539.50 
есе * LAPN63 - ULTRA BRIGHT! 
^5 | 30 mw equiv, 3000 ft... $99.50 


* LAPN6SD - DELUXE, high 


des 262 page b 
HYP20 Hypnotizing System & Book 
HYCONI System Plans & Book 


$14.95 


2 ^ ^ 
INFORMATION Lo or 55.00 
‘UNLIMITED 
v PO Box 716, Amherst NH 03031 
Orders 800-221-1705 Ғах603572546 140047317. 


Visit Us on the Web! hrtp://www.amaringl.tom 


EDUCATION & INSTRUCTION 


A FREE VIDEO Extemal BA/BS, MS/MBA, 
PHD/LAW. _ Accredited, financial аід, 
(800)471-3776, LA SALLE UNIVERSITY, Dept. 
#776, Mandeville, LA 70470-4000. 


EDUCATION & INSTRUCTION 


BACHELOR'S, MASTER'S, DOCTORATES by 
convenient independent study. Accredited, in- 
expensive, fast. Free brochure. BEARS’ GUIDE, 
6923-Р5 Stockton Ave., El Cerrito, CA 94530. 
800-835-8535. 


ENGINEERING TECHNOLOGY DIPLOMA. 
Credit For Experience. Antioch Technical In- 
stitute, Dept. 148, Alberta, VA 23821. 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY, FREE CAREER LITERATURE. 
P.C.D.I., ATLANTA, GEORGIA. 800-362-7070 
DEPT. TEL109. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Accredited. Phone 1-800-228-5600, or write 
American School, Dept. #347, 850 E. 58th 
Street., Chicago, IL 60637 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITERA- 
TURE. Р.С.01, ATLANTA, GEORGIA. 
800-362-7070 DEPT. JJL109. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training, Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATOR HOME TRAINING. 
Plus, 113 SELF-EMPLOYED INCOME OPPOR- 
TUNITIES. FREE INFORMATION. 
1-617-721-4292. GLOBAL, 171C PARK ST., 
STONEHAM, MA 02180. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
Р.О. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


TUTORIALS IN COMPUTATIONAL CHEM- 
ISTRY. FOR INFO, SEE 
http;//www.sciencelearn.com 

E-MAIL: info@sciencelearn.com 


University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 
the Califomia State Council for Private Ров- 
tsecondary and Vocational Education. Pros- 
tigious faculty counsels for independent, in- 
dividulaized, at-a-distance education. Free 
information: Richard Crews, M.D.(Harvard), 
President, Columbia Pacific University, Dept. 
2R52, 1415 Third St, San Rafael, СА 94901: 
800/552-5522 or 415/459-1650. 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 7iR TINKER 
WOODSTOCK, NY 12498 


EMPLOYMENT 
INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


Eam an extra $280 weekly income. For more 
information, send address plus $9.95 package 
processing fee to California MRAQUEL Enter- 
prises, P.O. Box 34441, San Francisco, CA 
94134-0441. 


HELP WANTED 


ASSEMBLERS: Easy work, excellent income to 
assemble productis а! home. Info 
1-800-598-0916 DEPT. HA-95 


EARN MONEY Reading books! $30,000/yr in- 
come potential. Details. 1-800-513-4343 Ext. 
¥-20025. 


EXCELLENT INCOME! ASSEMBLING EASY 
CRAFT PRODUCTS AT HOME! PROGRAM 
GUARANTEED! 1-800-377-6000 EXT.6050. 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext. 
B-20025. 
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ENTRANCE BARRIERS 


ELECTRONIC CHAIN GATE 
D'Tricleont- 


) REMOTE CONTROLLED SECURITY 7% 
+ DRIVEWAYS + PRIVATE ROADS ( 


«АМҮ RESTRICTED ENTRANCE 


0-523-5760 ( 


42 mth other patents pening 


EYE CARE 


20/20 WITHOUT GLASSES! Safe, rapid, non- 
surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 
information Бу тай: (800)422-7320, ex. 362 or 
(406)961-5570. Fax: (406)961-5577. 
http:/IWww.visionfreedom.com. 

SATISFACTION GUARANTEED. 


FINANCIAL 


$$$ DEBT CONSOLIDATION FREE! $$$ Cut 
Monthly Payments 30%- 50%, Eliminate inter- 
est, Stop collection calls. Credit restored. NCCS, 
Inc. (Non-Profit). Lic./ Bonded. (800)955-0412. 


FEDERAL LOANS for small business now 
available. Call 1-800-777-6342 for free details. 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
GrantFinders, 5871 N. University Drive, #303, 
Tamarac, FL 33321. 


FREE CREDIT. Repair Software. Repair Bad 
Credit, Qualify For Credit Cards, Additional 
Credit. 
http://www.bluehawk.com/-hvtectvcredit.htm 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(619)599-3502. 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT. CALL 1-800-5АУЕ-МЕ-2. 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
it's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


FISH/PE 


LIVE SEAHORSES. One pair $12.90. Two pairs 
$18.90. Live delivery guaranteed. Check/ MO. 
Visa/ MC. SEAFARM, Box 143103, Miami, FL 
33114. (305)667-4238. 


FOR INVENTORS 


A WORK DIRECTLY WITH ч 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH. 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 


Also Specializing in Copyrights & Trademarks 
Associates located near Patent 
CREDIT CARDS ACCEPTED * SAT/SUN HOURS 


MICHAEL І. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION $26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 
Toll Free FAX - US & Canada 800-367-7773 
Intemational Phone/Fax 516-692-2795 
Internet-http:// invention.com 

by — E-Mail: patent @ genie.com 
a 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


INVENTIONS, new products. We submit to 
industry. Patent services. 1-800-288-IDEA. 


FOR INVENTORS 


#1 INVENTOR'S CHOICE. Eight Independent 
Experts Are Ready To Help You Decide What 
To Do With Your IDEA! Patents, Business 
Plans, Marketing, Prototypes, SEED CAPITAL! 
Step-By-Step Guidance From Invention To 
Market. Pay Only For The Services You Select 
From Reputable, National Speakers and 
Experts. (303)427-7600 For Brochure and De- 
tails. 


Your Ist Mistake Could End Your Chance At Wealth? 
That's reality in the Invention Business World! Build 
your ideas, teams & business the right way, for a 
fraction of the cost of your first mistake ~ 


IRONMAN INVENTING 


„a No B-S Success Manual from an INVENTOR 
who tumed ideas into MILLIONS; & its tough! 
SAVE SSS from my mistakes. Act Now — only $49.95 
+53.50 S&H. Visa, M/C, AMEX. 1-800-765-0566 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DONT BE FOOLED BY PHONIES. 
Free patent information- “Patent; Develop, Mar- 
ket Your Invention.” Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTP://WWW.PTO-AG.COM 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382, 


HELP AVAILABLE. RESEARCH, DEVELOP- 
MENT, REASONABLE PRICES. PATENT 
PENDING. THIRTY DAYS GUARANTEED. 
1-800-841-1708. 


INVENTOR'S DIGEST. America's #1 Inventors’ 
Magazine вісе 1985.  $22/ year. 
1-800-836-8808. 


INVENTORS. *URGENT MESSAGE* FROM 
WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 


MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


MAKE MILLIONS ON YOUR IDEA. Send $5.00: 
Marketing Group, Box 410612, Melbourne, FL 
32951. 


PATENT AGENT. 
Searches, Drawings, 
(407)629-5240 or 
http://members.gnn.com/jvstewart/jvsaa.htm. 


PATENTING SERVICES. Licensed by U.S. 
Patent and Trademark Office. Experienced, 
reliable, ethical, affordable (SM). Jack Lo 
415-586-3005. http:/PatentingServices.com 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 


PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


Patent Applications, 
Free — Information: 


QUALITY. INTEGRITY. Complete patenting 
and presentation services. FREE INFORMA- 
TION. Franklin Forge. 1-800-501-2252. 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


FOR INVENTORS 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


SOCIETY OF AMERICAN INVENTORS. Patent 
Attomey, Professional Engineer and Licensing 
assistance. Attomey- Client Privilege! Nonprofit. 
Free _ Evaluation and Consultation. 
1-800-747-3109. 


GARDEN/LAWN CARE 


LOW COST GARDENING, GREENHOUSE 
and SOLAR PROJECTS using SUN-LITE HP 
solar glazing. Call for catalog and sample. 
(603)668-8186. 
http//www.solar-components.com. 


SAVE WATER, IRRIGATION MONITOR THAT 
SENSES MOISTURE BELOW TURF, PRE- 
VENTS TIMER FROM OVERWATERING, 
FREE INFORMATION. 1-800-366-5325. 


HAIR CARE 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 
$20.00 Discount Mention This Ad. Call: 
1-800-448-0133. Fax: 1-919-571-7350 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
Info. 


HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Box31, Alpine NY 14805 1-800-260-4135 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. АП makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation (800) 323-1212. Lloyds - PSC. 


FREE CATALOG 


New Hearing Aids 
MINI CANAL 


~ 


BIE 


45 Day Trial eHuge Savings jj 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohio St., 
kport, IL 62910 


HOBBIES/ 
CRAFTS/COLLECTIONS 


FOSSILS, MINERALS, METEORITES, ARTI- 
FACTS OF NATURAL HISTORY. 200 photo- 76 
page catalog. $5.00 with Credit Card. (Refund- 
able.) 1-800-246-5984. 


INVENTIONS WANTED 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kit. 


1 


INVENTIONS WANTED 


4 
Leam How To Offer Your Invention For Sale Or 
License. Free Booklet Outlines Procedures, 
Royalty Rates, Requirements. 1-800-537-1133, 
Kessler Sales Corporation, C-7-IW-6, Fremont, 
Ohio 43420. 4 


nes | 
rKITES 


FREE COLOR CATALOG 

Choose from aver 200 kites. 

Many unusual & innovative designs. 

|| сай or write tor your catalog today! yy 

I Into The Wind е (800) 54-030 I 
1408-P Pearl St., Boulder, СО 80302 

Lm m س‎ — кәй” 


LOA BY MAIL 


DEBT CONSOLIDATION. NO ONE REFUSED. 
FREE APPLICATION. CALL: 800-441-3012, 
GLOBAL 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


\ 
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NEW, BEST BACK SUPPORT, Lowest Pres- * 
sures, Patented Swedish- Foamv Leverspring 
Mattress. FREE Sample. Also: Airbeds, Water- ~ 
beds, Adjustable Beds. WWW.STROBEL.COM, 
800-457-6442. 


ALUMINUM SHEET AND EXTRUSIONS. Over 
1,000 items on display at http:/www.saf.com or by 
call 1-800-241-7429 for catalog. D 


MODELS 


MODELTEC MAGAZINE. Models and more. 
Steam, hot air, antique power. Monthly. 
$36.00/yr ($45.00 international). Visa/ MC. Вох 
1226-P, St. Cloud, MN 56302. (320)654-0815. 


Working Model Kits 
Machine Shop Tools 


For Full Line Catalog and 
reference data, send $3.00: 
Department 5E. 

4110 Niles Hill Road 
14895 


MONEYMAKING 
OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711. 


Hat. Wellsville NY 


MIRACLE Power for infinite riches. Fascinating 
free report reveals amazing wealth secrets! 
Write today : Jeff Elliot, 5213 Colfax, FL 33583. 


MOTORCYCLES/BICYCLES 


* 
DIMENSION EDGE ENGINES: Auxiliary Power 
Supply Fits Bicycles, Recumbents, Fold-ups, „ 
Easily. Aluminized System Outpowers, Out- 


climbs, Ошрасеѕ ^ Competitors. Сай 
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1-800-652-8495. 
10 3% 


ананнын ны‏ و وپ ي" 


NEW PRODUCTS 


"AMAZING NEW FLAMELESS LIGHTER. Op- 

erates without fluid, gas, wick. SATISFACTION 
| GUARANTEED! $5.00.’ ORDER NOW! МАМ 
MARKETING, 145 OAK AVENUE, Woodland, 
j California 95695. 


SCREEN FEDERAL TRADEMARKS BEFORE 
ADVERTISING NEW PRODUCTS. FREE KIT. 
800-888-8062. THE TRADEMARK REGISTER. 


| a WASHINGTON DC 20045 


OF INTEREST TO ALL 


CLEAR COLLECTOR VIDEO CASES. SAM- 
PLE $1.00. COMMANDER ENTERPRISE, P.O. 
ВОХ 1960-S, POUGHKEEPSIE, N.Y. 12601 


£ONDOMS BY MAIL. COMPLETELY CON- 
FIDENTIAL. TOP QUALITY. FAST DELIVERY? 
One Dozen- Send $6.00: ARTI, 11818, lowa 
* City, lA 52244 


г FREE LONG DISTANCE CALLS. For com- 
plete instructions, send $6.95 to: M&R 
_ Telecom, PO Box 459, Lewisburg, KY 42256 


MAKE FRIENDS IN ENGLAND! Free details: 
dino Penfriends, Box 2176-PS, San 
'edro, CA 90731. 


REAL ESTATE 


MONTANA MOUNTAIN RETREAT. Vacation 
and/ or year round living in the heart of thé 
Rockies. 20 acres and larger. Some meadows. 
Some trees. Beautiful building sites with power 
and phone! Excellent mountain views. Access to 
Helena National Forest. Financing available. 
1-800-252-5263. A Bluegreen Company. 


MONTANA K WYOMING 


Rocky Mountain Timberlands 


1315 East Main « Dept. PS, Р.О. Box 1153. 
Bozeman, MT 59771-1153 (406) 586-8088 


Call Toll Free: 1-800-682-8088 


Papagayo Tourist Project. Next Acapulco. 
SASE: PO Box 127-5019, Playas deCoco, 
Costa Rica. 


RECIPES 


MEN WHO BAKE! Fun, recipes, baking tips. 
Fact- filled, humorous newsletter, "We Knead 
the Dough.” Risk-free trial 12- issue subscription 
$24.95. Call 1-888-KNEAD IT. 


SATELLITE TV 


IMPROVED SATELLITE PICTURE. Focus 
Maximizer is a diagnostic too! that optimizes 
feedhom spacings. $26.50. Free brochure. 
WATERSHED ELECTRONIC DEVELOP- 
MENT (800)756-7854. 


SMALL DISH 
BIG PROGRAMMING! 


SAVE 30-50%!!! 


Compare to Cable & other 18" dishes, 
CALL NOW! 


800-500-9264 
DTE 


1032. wr dsl. MN 58537 


Aut» dish. oos 


M Er P й 
DISH Network is a service mark of EchoStar Comm. C. 


SOUND for VIDEOCYPHER4I and plus. Free 
details. SASE: NASSIRIAN, Box 382-S, Rio 
Linda, CA 95673. 


s LUBRICANTS 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. Call 


һ 3264. 


PLANS/KITS/BLUEPRINTS 


Dome Homes - Pre-cut kits - Superinsulated - 
¿Dome Tour Video - Natural Spaces 


free Brochure or $19.95 Video + $5 s/h * worw.monolthicdome com 
Monolithic Dome" (800)608-0001 


Monolithic Constructors, loc. © PO Bx 479-5 * fal TX 76651-0479. 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00 refundable. 
WASTOLITE, Dept. 96М/РЅ, 4915 Dean, Wood- 
‘stock, IL 60098. 


— 


|М Rubber, plastic compounds, techniques, 
sources. Free information: Castcraft, Box 
, 17000(V96), Memphis, TN 38187- 


REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, УА, 581. 
Bailout properties. Low Down. Fantastic sav- 
js. Call 1-800-513-4343 Ext. H-20025 for list. 


|» CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


GOVERNMENT LAND now available for claim. 
M Up to 160 acres/person: Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


ALET THE GOVERNMENT PAY for your new ог 
existing home. Over 100 different Programs 
|, available. Free recorded 

707-448-3818. (8.06). 


MENT ONLY | 
20-160 acre claim program stil available, де yours for 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For » Step-by-step 
package including maps, telephone helpline, filing 
more information 


forms, etc. send $20; or for 53. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port 


-| Angeles, WA 98362-0336 (this is not 
its much easier and only costs $1. per acre). 


ROBOTICS 


E Ed 


Order "CUSTOM MADE 


АЙ RUBBER STAMPS 
ж UPTO4UNES $995, 


Ma 30 leners per ine 


TNK PADS oniy $135 ea 
ULLA E 
or postage Б алај 
HOUSANDS OF SATISFIED CUSTOMERS! 
FAST. SERVICE ا‎ 


SATELLITE TV 


DSS TEST CARDS & DSS Accessories, Lowest 
Prices. Call SOLAR SYSTEMS, (905)571-7967. 


18" DSS DISH 


How 
полей, Movie, Local Blackout 


Beets, Special Events [S 


UU — - 
Danses bt rs b ст 
HERB 055 DESCRAMBLERS 
immi 1.1 ATEM 


FREE CATALOG. Word's Best Selection List- 
ing Books, Etc. On Satelite TV. (800)483-2423. 


OBTAINING SOUND for your VCII and МСИ 
PLUS is easy. No codes Needed. Details. 
1-800-211-5635. 


Satellite TV 


Keep Your Dish Moving Strong! 


* Complete Systems 


* Tune-Up Kits 
* Accessories 
* Technical Support 


IE 334-6455 


btt 218739523]. Fac 218 799-809 
% li Skyvision, Inc: 


1030 N Frontier Dr 


SCIENCE & CHEMISTRY 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 
Catalog $5.00 Chem Lab Supplies, Dept PS 
1060-C Ortega Way, Placentia СА 92670, 
714-630-7902 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS, CHEMICALS . SUP- 
PLIES "GLASSWARE" INSTRUCTIONAL 
BOOKS, MANUALS, VIDEOS. "HUGE CATA- 
LOG" $2.00. PYROTEK, P.O. BOX 1, 
CATASAUQUA, PA 18032. (717)256-3087. 


‘Space Compass. Two experimental instruments 
оп motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


SPORTING GOODS 


ELECTRIC BIKES. Kits, 
(707)765-6992. 
http://www.mcn.org/a/omni 


OFFICIAL SWISS ARMY KNIFE. 522.00 Pur- 
chase. Pelican, Langackerstr 24, 6330, Сһат, 
Switzerland. 


Parts: $189.00. 


МХ-5 SUPERBIKE ENGINE 


Peds ®/ Scooters 


Orio ano saad 

“FIVE FLAGS me 7/7 
Tonara FL 
(904) 941-2080 


SECURITY/SURVEILLANCE 


e 2 


ELECTRONIC SURVEILLANCE & 
PRIVACY ASSURANCE DEVICES 
Cell & Home Phone Scramblers, Covert 


J ie camer, Se te Mt col Dees 
EH aw mo ток OF TENG 
For a Fall Catalog Send $5 Check or М.0. to: 


orcad (716) 874-1707 


STAMP COLLECTING 


300 Breathtaking Stamps. 51.00. Plus fantastic 
approvals! NeoTrends. SJ96, Box 982F, To- 
ronto, Canada M4Y2N9. 


CHRISTMAS SEALS. 1 EACH FROM 50 DIF- 
FERENT YEARS (1927-1976). $3.00 WITH 
APPROVALS. G&C, BOX 7905, BERKELEY, 
CA 94707. 


STAMP COLLECTING 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TOOLS & MACHINERY 


47 Metal Cutting Lathe $135.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


‘CNC 3D milling machines from $3495. CNC 
router. PC-controlled. Prototyping, parts man- 


ufacturing, POWER CNC (415)857-0478 


HARD TO FIND Supplies/Suppliers List. $2.00. 
SASE: ВАК InfoServe, Box 32429, San Jose, 
CA 95152-2429. 


LUMBERMILL. Convert your chainsaw into a 
high efficiency sawmill. Adaptable to ай bar 
lengths. Complete construction plans, $19.95 
452.50 S&H. Glenn Bartel, Р.О. Bx 4706, 
Overland Park, KS 66204-0706. 


LATHES 


«Starting at $ 410 
Mills ‘Metals *Books 


Introducing the All New for 1997 
JET Woodworking & Metalworking 
State of the Art Equipment & Supplies 
Far Free Catslog & р 
(Call Blue Ridge Machinery & Tools 
562-3538 
O. Box 336-Р5 
Hurricane WV 25526 
"Your Complete Machine Shop Supplier” 


IRTUAL REALITY 


V UIDI ONLY 49] 


“1-800-951-7100 
БЕЙ recentes oos 


{dae Gerardo Cents Dr 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback guar- 
antee, 5399.95 call EcoSoft 1-800-275-7070 


SOLID STATE WATER CONDITIONER. Mag- 
netically alters limescale to prevent formation in 
pipes, tub, tile, and fixtures. Increases water 
Пом. No chemicals, electricity, or plumbing 
required. Lifetime Warranty. $149.95 Jenesco 
Inc. 800-639-9471 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459. 


> 
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[LOOKING БаАСП------------ 


EDITED BY BOB SILLERY 


Babe Ruth's Secret 


Е) HOME-RUN KING Babe Ruth accompanied 
ШЕ Рори АК Science to a Columbia University 
laboratory to find the secret behind his 
prodigious home-run feats, The ге- 
sults were unequivocal: “His 
eye, his ear, his brain, 
his nerves all function 
more rapidly than do those of the aver- 
age person. Further, the coordination be- 
tween eye, ear, brain, and muscle is much 
nearer perfection than that of the normal 
healthy man,”—October 1921 

POPULAR SCIENCE tested 
Ruth after his first 
outbursts of power in 
1920 and 1921; pre- 
viously, the Babe М 
starred as а , 
pitcher. His long- 
standing 1927 
record of 60 \ 3 
round-trippers was W Y 
well ahead of him. S 
The researchers 
concluded that ef- 1 
forts on the mound 
had interfered with his home-run 
power, because "pitching and studying batters 
disturbed his almost perfect concentration." 


y * x 


Playing Four Records in 
Succession 


A PHONOGRAPH 
has been so con- 
structed that four 

records can be played 

successively without 
any assistance from the opera- 
tor. An electric motor turns a small cen- 
tral disk that presses against four turntables, 
causing them to revolve. When the needle reaches 
the end of the first record, the arm automatically 
rises and the main table swings around so that the 
second record is in position. The arm drops and the 
music continues.—October 1921 
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Early Flight Simulators 


PILOTS CAN LEARN to fly loops en- 

tirely by instrument in 
an earth-bound cockpit that 
doesn’t budge an inch. The 
electronic Dehmel flight 
trainer (right), produced 
by Curtiss-Wright, can 
imitate—on instru- 
ments—the flying charac- 
teristics of anything from 

a small personal plane 


P d Ф to a four-engine transport. Electronic trainers have also been devel- 


oped by Douglas Aircraft and the Navy.—October 1946 


JNDITION of the life of a tre 
re by its leaves. Its needle 


THE PURPOSE AND 
2d in no small 

ple, t 

yet the slender needle 


are re- 
s enable 
for exa nd a hurricane on a mountain top, 
; are perfectly adapted to gather light and air 
1 life for the nd out health for 


October 


Every inch of a leaf breatt 


man. It is impossible to overestimate a leaf's ve 


Large-scale Integration 


GET READY FOR AN INCREDIBLE change in semiconductor com- 

plexity: large-scale integration on match-head-size silicon chips 
(one of which is magnified below). Calculators with the technology are 
already here. Sophisticated termi- 
nals and other digital systems for 
your home and car will be among 
the new gadgetry. A data-trans- 
mission center and display for the 
home will be similar to units now 
used with large digital computers. 
The display will look like a cross 
between an electric typewriter and 
а TV set.—October 1971 
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The Closest, 
Most Comfortable Shave 
In The World. 


* Gillette SensorExcel with protective niro: 


There's no razor like SensorExcel" ІР the only one with individually 
spring-mounted twin blades and soft, protective microfins. The spring- 
mounted blades automatically adjust to every 
curve of your face. The soft, flexible microfins 
4 are positioned in front of the blades to protect 
smi mondi your skin while gently setting up your beard so 
the blades can shave closer with incredible comfort. 
The SensorExcel razor also has a responsive Нехагір” 
handle and pivoting head for superior maneuverability. 
No razor feels more comfortable 
during your shave or leaves е 
your ios smoother after Gillette 
than SensorExcel. The Best a Man Сап бег 


THE NEW 5-10 SPORTSIDE. 
THE COOLEST THING TO COME ON THE BACK OF 
ATRUCK SINCE THE NUTTY BUDDY. 


